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Here's how it adds up now! \ | 


25 of 27 leading engine manufacturers 
using chrome rings as original equipment 


Pec’) Perfect Circle 


The Standard of Comparison 


The application of solid chrome to piston rings, 
as perfected by Perfect Circle, more than 
doubles the life of pistons, rings and cylinders 
Performance data will be furnished on request 
Write Perfect Circle Corporation, Hagerstown, 
Indiana. The Perfect Circle Co., Ltd., Toronto, 
Ontario, Canada 





and plowshares 


At this very moment, New Departure’s 
three great plants are turning out thousands of ball bearings 
for both industry and the Armed Forces—for trucks and tanks, 
jig borers and jets, household appliances and electronic equipment. 


Because all New Departure ball bearings are 

of the same materials, receive the same heat treatment, 
are manufactured by the same precision 

methods, conversion from one to the other at 

New Departure is largely a matter of changing 

the emphasis on types and sizes. 


Whatever your bearing requirements, feel free to call on 
New Departure. Its engineers, vast 

research facilities, and the tremendous capacity 

of its “guns-and-butter” plants are 

your assurance of the best possible 

production schedules, 


Nothing Keli like a Fall... 


NEW DEI AR ! U °4 Sandusky plant makes both 
automotive and instrument bearings 
BALL BEARINGS 


165 NEW DEPARTURE © DIVISION OF GENERAL MOTORS CORPORATION © BRISTOL, CONNECTICUT 
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peller Shaft 
Lengths 


7. NEW Thompson Center Bearing Hanger WITH 
makes possible, for the first time in 
truck building history, standardization of mpson 


propeller shaft inventories. Fewer lengths can 


now be stocked and used, making assembly CENTER BEARING 


and service easier .. . drive more direct. 


The Thompson Assembly is completely HANGER ASSEMBLY 


symmetrical. Its flexibility eliminates the need 
for precise positioning by shims. 

Two simple snap rings retain the bearing, 
making adjustments unnecessary. 


Free swinging arms and rubber bushings 
eliminate cramping of the bearing due to frame 
twist and drive-line movement. A combination of 
shaft seals and slingers provide ideal bearing 
operating conditions. And four, widely spread 
rubber bushings — acting in tandem — reduce high 
frequency vibration . . . help to insulate SUSPENTON — 
another 


cab from drive line and frame noise. Th 
\ \ ompson 


Investigate this new Thompson truck Development 
for automotive 


development. Let us show you how it will cut , ; 

: . $ : . ; | \ improvement. 
production and distribution cost, improve 

in-service’ operation. Write to Thompson Products, 

Inc., 7881 Conant Avenue, Detroit, Michigan — 

or telephone WA 1-5010. 


BALL JOINT 


Thompson e Products, Inc. 
DETROIT DIVISION 


7881 Conant Avenue °¢ Detroit, Michigan 
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Everyone’s finding...it’s PRP “O” RINGS for 


top quality, long life and economy! 
KEEPs! 


ab 
with rats ng” nine st 


moss MANUFACTURER 
SBN ; 
aueor Vane? 
O-RING SEALS 
* 
LTHE NATION’S LARGEST 
EXCLUSIVE PRODUCER 
4 


RECISION RUBBER 
PRODUCTS CORPORATION 


MAIN OFF 


rah) 
ead res 
Deseret 
These advertisements show only a few of the thousands of successful PRP ‘‘O” Ring applications. 
Everyone is finding PRP ‘‘O” Rings the best answer to many sealing problems . . . and they are 
finding, too, that PRP leads the field in engineering help and proper deliveries to keep production 
lines going. Let us work with you. Send for our “‘O” Ring Handbook and let us have your inquiries. 


LPentint  aocr tie 


ma CORPORATION 


3110 Oakridge Drive + Dayton 7, Ohio 
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esting example of design with | lI high 


strength Mayari R steel 


Used for loading an unloading cargo 


carrying aircraft, these trucks eliminate any nee 


for ramps or special hoisting equipment. The 
bodies, either empty or loaded, can be raised t 
the level of the plane floor and lowered to the 


level of the truck bed in a few secon 
The mai roist arms that su dy 


ire subjected to considerable bending moments 


is column stresses when heavy cargo 1s 


1. The designers used Mayari R tc 


1 
as well 


being handle 


these arms with 


ind sections of 


sacrificing the necessary strength 


Mayari R has the superior mechanical proy 


| this kind of application. It has 


erties neecde 


a yield { 50,006 
louble 
ton endurance limit 50,000 psi 


Higher working stresses can be used with safety 


Mayari R is use f as-rolle 


treatment It can 


con fitic n 


eliminating any nee 


steel 


More information on 
y available W rite 


copy of Mayar: R catalog ) 
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BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 
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EERING EASE 


Ross Hydrapower— with the exclusive cam and lever principle 
gives effortless, fatigueless power steering . . . in a com- 
xact, completely housed, integral assembly. 
. & : 


Ross Hydrapower's unusual versatility .. . and “‘tailor fit” 

ad f ) Ym’ adaptability to any steering problem .. . is shown by the 
ae : 4 eight typical assembly sketches above—four for /eft-hand 

and four for right-hand shaft outlet. Power cylinder can be 

rotated to any position .. . and valve can be assembled in 


four different positions— giving maximum installation freedom 
to avoid chassis interference. 


Ross Hydrapower brings new steering ease and satisfaction 
to commercial vehicles and passenger cars alike. New driver 
safety! New payload protection! We invite discussion of any 
steering problem. 


Cam & Lever STEERING 


ROSS GEAR AND TOOL COMPANY LAFAYETTE, INDIANA 
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TO HELP MAINTAIN QUALITY 
and DEVELOP NEW PRODUCTS 


at the sign of the orange disc 


The performance testing of fuels 
and lubricants for maintaining 
the quality of existing products as 


Seige Wi Nk SH 


well as for developing new prod- 
ucts is an important function 
of Gulf Research In their avi- 
ation engine test cell, shown be- 


Beye hee dana etbohe 


ae 


low, our Chrono-Tachometer is 
a vital part of the claborate 
instrumentation needed to 
control the test condi- 

tions and record the 

data required for com 

parative purposes 


ml AGS i See FY SRG Ae 


PART OF 
THE PICTURE 


THE STANDARD ELECTRIC TIME COMPANY 


87 Logan Street « Springfield 2, Massachusetts 


PRECISION TIMERS e@ CHRONO-TACHOMETERS eo LABORATORY PANELS 


Since 1884 PIPELINE NETWORK ANALYZERS 
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On the World’s Finest Airliners 


Geng \s FIRST IN FUEL METERING, LEADER IN LANDING GEAR 


On the great ships that fly the commercial air brakes are the choice wherever planes fly. 


ways of the world, you will invariably find Bendix is justifiably proud of this overwhelming 


Bendix fuel metering equipment and landing 
geor speeding service and adding safety from 


take-off to landings. 


The rigid performance standards set by airline 


endorsement of its products and the part these 


play 
aviation lead the world. 


vital components in helping American 


BENDIX - bivision * SOUTH BEND 
Export Sales: Bendix International Division, 
72 Fifth Avenue, New York 11, N. Y. 


operators and plane builders alike permit no 
compromise with quality. 

That's 
injection, shock absorbing struts, wheels and 


why Bendix carburetion, direct fuel 


Pnevudraulic* 
Shock Absorbing Struts Speed-Density 


Fuel Metering Unit 


Fuel Metering Unit 
for jet engines 


aw aN Taes 
» Cay 


londing Geor Wheels 
for all types of cirplanes 


Stromberg®* Injection 
Corburetors 


Segmented 


Rotor Brakes *REG. U.S. PAT. OFF 





One of two main 
production lines 
where precision 
operations are per- 
formed on specially 
designed and 
adapted machines. 


Experienced work- 
men assemble Mid- 
land compressors. 
Every finished unit 
is given an operat- 
ing test to insure 
top performance. 


fee 
. fal id ‘ 
et Tis: wehirai tas ee 


MOIDLAWD AIR COMPRESSORS 


Are Built in this Big, New, Modern Department for 
Precision Quality ... Adequate Production 


O ictinnnnees increasing demand for Midland Air MIDLAND POWER BRAKE KITS 


Compressors makes these expanded production facilities Midland Air and Vacuum Power Brake Kits are spe- 
necessary. For here are superior air compressors that cifically designed for most popular makes of trucks, 
supply sufficient reserve braking power to meet today’s tractors, and trailers. They include every proved unit 
traffic emergencies. for the most positive control of any highway load. They 

are backed by Midland’s world-wide serv- 


HUSKY 7.3 AND 10 CU. FT. SIZES © =f ice. See your Midland Distributor. 
Unique, patented inlet valves provide tremendous output. 
THE MIDLAND STEEL PRODUCTS CO. 


The governor is integral, operating directly on the inlet 

‘ a 6660 MT. ELLIOTT AVE . DETROIT 11, MICH. 
valves. Back of these compressors is Midland’s fo 
Gave ck cnese ot mpressor ' idland fe ety Export Department: 38 Pearl Street, New York, N. ¥ 


years of experience in building the finest, most depend- «< hamen 
Those who know Power Brakes choose MIDLAND 


able air brake equipment for motor vehicles. 


MELD LVINID) 


= ES 250 Service Organizations 
= To Serve You 


POWER BRAKE EQUIPMENT AUTOMOBILE AND TRUCK FRAMES BUS DOOR CONTROLS Wherever You Are 





CORE renee 


‘tHe right too. 


E... mechanic knows the importance of having 


the right tool for the job. 


In a hand operation, a good man can make up 
for deficiencies in his equipment by his personal 
skill and know-how. A machine does not have this 
skill. The Tool must be right. The men who design 


and build the tools must have the know-how. 


For over thirty years the Micromatic organiza- 
tion has been developing, building, and servicing 
honing tools. Every Micromatic tool is engineered 


to give the greatest possible precision and pro- 


Write for ductive life. 


the complete story 4 We have the right tool for your job. Buy from 
of Microhoning Tools ; the organization with a complete line of honing 
in "Cross Hatch.” tools for every type and size of cylindrical surface. 


Micromatic 


MICROHONING ~ STOCK REMOVAL | GEOMETRY . SIZE CONTROL » SURFACE FINISH 


< 

Ta, 

a. 

Aig MICROMATIC HONE CORPORATION 
. 8100 Schoolcraft, Detroit 4, Michigan 


MICROMATIC HONE CORP. MICROMATIC HONE CORP. MICROMATIC HONE CORP. MICROMATIC HONE LTD. MICROMATIC HONE CORP. 
MICRO-MOLD MFG. Div. 614 Empire Building MICRO-MOLD MFG. Div. 
Boston Post Road 26 So. Main Street 1323 S. Sente Fe Avenue 55 George Street 231 So. Pendleton Avenue 
Guilford, Connecticut Rockford, Illinois Los Angeles 21, California Brantford, Ontario, Canada Pendleton, indiana 
REPRESENTATIVES: Overgard Machine Tool Compeny, 838 Symes Building, Denver 2, Colorado 
Hallidie Machinery Co., 2726 First Ave., South; Seattle, Wash. REPRESENTATIVES IN ALL PRINCIPAL COUNTRIES 
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‘ 
SEALED TO ORDER 
BY VICTOR 


HERCULES 


SEALING 
FOR HERCULES MODEL “jXD” 


No question about this modern Hercules 6-cylinder gasoline 
engine being expertly sealed. VIC-2-FOLD is the only metal- 
asbestos head gasket designed specifically for today’s high 
compression engines. 


VIC-2-FOLD is thin, yet compresses adequately for positive 
sealing. VIC-2-FOLD is strong and durable by skillful utili- 
zation of steel and copper as shown at right. VIC-2-FOLD 
sealing is equally effective on Valve-in-head or L-head engines, 
for truck, tractor, or car. 


YOU'LL BE SATISFIED WITH VICTOR SERVICE 


Wherever your design requires sealing with gaskets, shaft 
seals, or packings, you'll profit by calling in your Victor Field 
Engineer. You'll get full benefit of Victor's experience since 
1909, and today’s leading facilities for developing and manu- 
facturing sealing products to your exact needs. Your inquiry 
invited; no obligation. 


THE THIN—YET COMPRESSIBLE 
METAL-ASBESTOS CONSTRUCTION 


Compressible to 44” average on the engine, VIC-2-FOLD 


is the thinnest practical metal—encased asbestos gasket 
construction combining the high strength of steel and cor 
rosion resistance of copper 

Note in the combustion openings how the bottom steel 
layer is formed up to overlap top copper layer for strong 
protection against breakdowns and blowouts 

Then note in the coolant openings how the top copper 
layer is formed down over the steel layer for high resistance 
to corrosion in contact with coolants and anti-freeze 
solutions 

Asbestos filler is of the finest long-fiber grade, precision 
milled and composed in Victor's own plant 


Where can we help you get better sealing? 


Victor Manufacturing & Gasket Co., P.O. Box 1333, Chicago 90, III. 


Amo Oth SEALS 


“ORIGINAL EQUIPMENT” 


Gaskets and Oil Seals 


SEALING PRODUCTS EXCLUSIVELY 
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Revere 


Electric Welded Stee! Tubes 


Hot and Cold Rolled Carbon Steel up to 1025 Carbon 


@ If you require Electric Resistance-Welded Steel 
Tube, we suggest you get in touch with Revere at 
once. On many requirements, exceptional deliveries 
can be made. Investigate this source of supply. 

Complete facilities are available for further fabri- 
cation such as cutting, swaging, bending, annealing, 
testing, etc. 

If you are equipped to do your own fabricating, 
you will find Revere Electric Welded Steel Tubing 
has uniform properties and can be readily formed 
for varied applications. 

Over 25 years of experience in the manufacture 
of Electric Welded Steel Tubes. 

Technical and Engineering service is available. 
Consult us on your Steel Tube problems. 
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Round 
Square 
Rectangular 
Special Shapes 


Diameters from “%"' 0. D. to 4%" 0. D. 
Wall thicknesses from .025’' to .187’’ 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Mich.z 
Los Angeles and Riverssde, Calif.; New Bedford, Mass.; Rome, N. Y.<$ 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE REVERE'S ““MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 





Assemblies . . . 


e 
‘ 


Raw Stock oe 


or Complete Fabricated 


Aa. 


° 


ww 


General Plate has the Facilities to meet all your 
Electrical Contact Requirements 


There are many advantages for using General Plate 
composite contact materials and completely fabri- 
cated assemblies. Among the more important are 
better performance, longer operating life and lower 
fabricating costs. 

But that’s not all — here at General Plate you have 
a single source that can supply your contact require- 
ments be it raw stock or complete assemblies. 
General Plate contacts and stock are available in a 
wide range of alloys designed to meet your specific 
requirements. 

Raw stock is supplied in various combinations, in 
overlay, single or double inlay, single or double 
edgelay, and Top-Lay stock. The precious metal is 
clad to your required base metals such as brass, 
bronze, nickel, monel, copper, beryllium copper, 
etc. In addition General Plate provides composite 
buttons, rivets, stampings, welded or brazed as- 
semblies. 

General Plate fabricated assemblies including as- 
semblies requiring stampings, screw machine or 


12 


headed parts with contacts attached, etc. are made 
to your exact specifications. 

Make General Plate your headquarters for solid 
or composite contacts, contact material and fabri- 
cated contact assemblies. 


GENERAL PLATE PRODUCTS INCLUDE 


Precious metals clad to base metals, Base metals clad to 
base metals, Silver solders, Composite contacts, buttons 
and rivets, Truflex® Thermostat Metals, Alcuplate®, Plati- 
num fabrication and refining, #720 Manganese Age Harden- 
ing Alloy. Write for technical data bulletins. 


Have You a Composite Metal Problem? 
General Plate can solve it for you 


GENERAL PLATE 


Division of Metals & Controls Corporation 


116 FOREST STREET 
ATTLEBORO, MASSACHUSETTS 
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‘For the Sake of Argument 


Don't Answer! !. 


Ry N ) Shidl 


“What happens to an idea when it is exposed to me?”, 
a wayside-philosopher friend asked himself the other 
day. Trying to answer himself, he reports, his thoughts 
ran on to other questions—like these 


Do I examine most ideas like a district attorney seek- 
ing a conviction, assuming them guilty of wrongness 
unless they are sturdy enough to fight for their own 
rightness? Or do I give them a look of quiet expec- 
tancy, hoping they are right until an abundant wrong- 
ness becomes clear? 


Do I have pity on the weak ideas, or do I glory in feel- 
ing superior by parading their weakness? How often 
do I see small seeds of soundness amid the weeds of a 
confused presentation? DolI get half as much fun out 
of finding, exposing, and nurturing that seed as from 
blasting out the whole area—weeds and seeds together? 


Do I really listen to most ideas exposed tome? About 
how many of them doI actually wrap my mind? What 
percentage merely bounces off the armor-plate of prej- 
udices, convictions, and settled notions which surround 
at least a part of my mind at least some of the time? 


Can I honestly claim to be a good listener one who 
‘grants new or opposing thoughts the courtesy of a 
warm welcome, even though he rejects most of the 
visitors as permanent guests?” What do I mean when 
I say: “Yes, I am listening?” Do I mean with mind as 
well as with ear when I quote the dictionary definition 
To attend closely so as to hear?” 


Remembrance of an old saying, my friend claims, pre- 
vented his answering these many questions. The say- 
ing: “It’s all right to talk to yourself. But when you 
begin answering then watch out!” 


JUNE, 1952 





You can’t buy 

as much experience 
in protective 
coatings for metals 


anywhere! 


ITS FREE 


to Parker customers 


, on no place else to go! Not if you want the most 
experienced, best informed, most dependable advice on 
phosphate coatings for metal. Call on Parker! 


Your particular problem may be cold forming of metals, 
a rust resistant base for paint, maximum corrosion resistance, 


or a wear resistant for friction surfaces. 


Parker, leader in its field since 1915, has the products and 
the background of experience to start you right, guide you away 
from costly mistakes and delays, and keep your production 


The Porker repre- at a high peak of efficiency and quality. 

sentative who calls ’ 

by 37 he By solving the surface treatment problems in thousands of plants, 

ee each with its slightly varied conditions, Parker Rust Proof has built 
a store of know-how that is unique. Why should you learn the hard way? 
Call in Parker, use a dependable Parker product, and take advantage 


of what we've learned in 37 years about treating metal surfaces, 


*Ronderite, Bonderlube, Parco, Parco Lubrite—Reg. U. S. Pat. Off. 


@ hy 
PA lt k l rust proof company 


2181 E. MILWAUKEE © DETROIT 11, MICHIGAN 
BONDERITE BONDERITE and BONDERLUBE 


corrosion resistant paint base aids in cold forming of metals 


PARCO COMPOUND PARCO LUBRITE 


ge _ rust resistant wear resistant for friction surfaces 
~~ Ye >. 
~ 1 st 


’ The Parker Technical Representative 
Since 1915| Jin the field never says goodbye. He's back 


periodically to be sure your 
installation is operating efficiently 
and economically 
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THE INDUSTRY'S FINEST 
POWER BRAKING SYSTEMS 


ow Highs 


Regardless of the size of vehicle or whether the preference 
is for vacuum or air, the trucking industry has come to look 
to Bendix Products as the one source uniquely qualified to 
meet every power braking need. 

Hydrovac, the world’s most widely used power brake, is 
the undisputed leader in the vacuum-hydraulic field. And 
Air-Pak is recognized as foremost in the field of air-hydraulic 
power braking units. 

Products of twenty-five years of practical braking expe- 
rience, these outstanding power braking systems offer 
faster, more positive and better controlled braking. And 
in both the vacuum and the air actuated units, brakes can 
be applied instantly by foot power alone—a constant 
safety factor of tremendous importance. 

That’s why on highways everywhere the preference is 
for Bendix* Hydrovac* or Bendix Air-Pak, the Industry's 
Finest Power Braking Systems. Pees. 0. 5. PAT. OFF. 


BRAKING HEADQUARTERS for the AUTOMOTIVE INDUSTRY ee aks au 
BENDIX - Sivision * SOUTH BEND Division 





VSESOJUZNOJE EXPORTNO -IMPORTNOVJE OBJEDINENIE * 


TECHNOEXPORT 


This Russian-built copy of Caterpillar’s D7 tractor shows .. . 


Russ Packs Engineering Punch 


J. M. Davies, 


T looked like a Caterpillar tractor. It smelled like 

| a Caterpillar tractor. It sounded like a Cater- 
pillar tractor. It made horsepower like a Cater- 
pillar tractor. 

That’s what we found after four months of in- 
specting and investigating two Russian Stalinetz 80 
diesel tractors, captured in Korea. 

But more than that, we found that the Russian 
engineers and designers are not second raters. In 
fact they’re pretty ingenious fellows. What they 
did was to cash in on Caterpillar’s 40 years of tractor 
experience by copying the Caterpillar D7 tractor. 

Judging by the Stalinetz tractor, too many of us 
have been under-rating and under-estimating Rus- 


JUNE, 1952 


Sian engineering ability. It would be dangerously 
naive to continue looking down our noses at Rus- 
sian technology. Russian engineering is lifting 
Soviet industrial potential to a point where it can 
give this country some stiff competition for export 
markets. (See illustration on p. 18.) 

The Russians demonstrated their engineering 
acumen on the Stalinetz tractor job in two ways. 
@ Their tractor is a copy, but not a “Chinese” copy 
of the Caterpillar job. The machine has been com- 
pletely re-engineered to conform with Russian shop 
practices, manufacturing standards, machines, and 
materials available. That’s no small chore. 
@ They were clever in not trying to improve the 
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Caterpillar design. If they had tried to do this, 
they might have run into all kinds of trouble. By 
sticking to Caterpillar’s design, they were able to 
come up with a good performing, reliable machine 
without the usual development bugs. 


What Scrutiny Disclosed 


A rather minute inspection of the tractors en- 
abled us to date the Caterpillar machine from which 
the Russian equipment was copied. The Russian 
design is identical to our machines between serial 
numbers 7M4325 and 7M6395, which were built in 
Peoria between February 1942 and March 1943. 
Our records show that toward the end of this period, 
about 85% of this particular series of machines was 
sold to the federal government. 

The Russian tractor and its parts probably looks 
rough by our standards on appearance. We suspect 
it would probably be noisy, although we did not 
operate the complete machine. We know nothing 
about its endurance because we didn’t try to evaluate 
that by operation; but the machine should perform 
well and do the job the Russians want done in very 
acceptable fashion. 

We feel this machine is the best engineered of any 
foreign-made tractors we know anything about. 

The machines are completely changed over to a 
metric standard. Of course that precludes any in- 
terchangeability, except where metric standards 
and English standards will work together. 

The whole machine bristles with engineering in- 
genuity. The gears all have been changed to the 
metric standard. Their metric standard gears are 
not interchangeable with English standard gears. 

According to our observation, the Russians know 
about such things as the long and short addendum 
teeth which we use. They know about modifying 
tooth profiles to take care of ours. And they also 


know about industrial heat-treat processes, such as 
induction hardening. The Russians know where 
to make parts hard, and where to make them tough. 

Our investigation and analyses showed the metal- 
lurgical practices on these machines were very good. 
On the metallurgical side I'm thinking particularly 
about getting cases and cores. We think theirs are 
comparable to what we get on our own machines. 

Antifriction bearings seem to be good. Other 
parts also are made to very high standards. That’s 
particularly true of the fuel injection equipment, 
which in some cases fitted to even closer tolerances 
than those we use. 

Along with this machine, Fort Belvoir also sup- 
plied us with a set of Russian tractor instructions. 
A rather complete set of drawings came with the in- 
structions. These drawings seem to be direct copies 
of Caterpillar drawings. The written instructions 
are excellent. In fact in some places, like where 
they tell how to set the bevel gear, their instructions 
are more complete than those we give our customers. 

We sent out a couple of bearings from these Rus- 
sian tractors for analysis ... one to Timken and one 
to Fafnir. We got back from them rather complete 
reports on the details of the bearings. Along with 
one report was a statement that reads as follows: 

“In general we feel that this bearing is acceptable 
and will perform satisfactorily in certain type in- 
stallations. However, we are frank to admit that 
the appearance of some of the operations on the 
bearings would not be acceptable to most American 
customers, since they place particular emphasis on 
appearance. On the other hand, appearance does 
not detract from the performance of the bearing.” 

I feel that statement sums up our whole investi- 
gation on these tractors about as well as I can. 
Some of our findings on individual parts, as com- 
pared with the Caterpillar parts from which they 
were duplicated, are shown on the following pages 


Russia Peddles Its Technology for Export— 


TECKINOEXP 


MPORTNOJE OBJEDIA 


L VENTE 
D T 
Consultation technique 


MOSCOU 


Imprimé en URSS 


This may look like Greek to you, but 
it’s an ad in which the Russians are ‘‘talk- 
ing turkey” to the French. In it the 
Soviet is offering pretty broad engineer- 
ing services in the export market, such as: 


@ Design and build automobiles, 
motorcycles, tractors, highway and 
road construction machines, tillage 
equipment, radio and power stations. 
@ Undertake exploratory and research 
work. 

@ Give assistance or consultation in 
various technical fields. 


If the U.S.S.R. actually can deliver the 
machines offered, they might easily be- 
come our toughest export competitor. 
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How Russian and Caterpillar Parts Compare 


Forgings: 


fork is a finished forging 


LUG PERFORMANCE 


CATERPILLAR T75 
RUSSIAN STALINETZ-80 
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a 
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LBS./BHP-HR. 


1000 


ov 


900 
RPM 
Dynamometer tests on the en- 
Performance: gines show the Russians are get- 
ting every bit out of their engine that Caterpillar 
gets out of the D7 tractor engine. Their maximum 
output is a little higher than Caterpillar’s. The 
difference in fuel consumption is not significant 
This curve shows a full-load operating condition, 
where fuel consumption can vary widely with small 
increments of load change. At lighter loads the 
two engines were comparable 
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Here is a case where the Russians did a little better job than Caterpillar 
forging dies for this transmission shifter fork were newer and sharper. 


Perhaps their 
Notice that the 


Caterpillar does a little extra machining to insure clearance over the gear. 


Gear Finishing: These are water pump idler 

* gears. Compare the smooth 
shaved finish of the Caterpillar gear with the rough 
hobbed tooth on the Russian equivalent. They may 
get away with the rough finish if they aren’t looking 
for ultimate life in service. And these gears carry 
very little load. Not having any molybdenum, the 
Russians substituted chromium or nickel for it and 
got an alloy that performs about as well as our 
molybdenum alloys 





How Russian and Caterpillar Parts Compare 


CATERPILLAR tetra 


Heat Treating: These cross-sections show the 

* difference in cylinder liners 
between the Caterpillar and the Russian liners. 
Apparently the Russians do know about, and did 
use, induction hardening techniques in hardening 
the bore of their liner. Their liner alloy is a some- 
what simpler cast iron than Caterpillar’s. 

Notice that the induction hardening of their liner 
doesn’t start at the top of the bore, as it does in the 
Caterpillar liner. They started a little farther 
down. But that’s all right because the rings don’t 
go above this hardened zone anyway. They also 
did not step the outside of the liner. Hardness is 
adequate on their liner, although their liners are 
not quite so hard as Caterpillar’s. Their piston 
rings follow Caterpillar practice of 10 years ago 
They did not have chrome-plated rings now used in 
production by Caterpillar 

Their crankshaft was not up to the hardness used 
in engines built in this country 
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Gear Cutting: Russian transmission gears have 

* the same number of teeth as the 
Caterpillar counterparts. What’s noticeable in the 
picture is that the Caterpillar gears have a better 
finish and that the gear teeth ends have been ma- 
chined. 

Caterpillar gets its smooth finish from a shaving 
operation. Machining on the Russian teeth is very 
much rougher... the kind of finish you would get 
from a rough hob operation 

Ends of the Russian gear teeth have been finished 
either by hand, with a file or with a hand grinder 
Either they have more manpower available than 
tools, or they didn’t have the particular tool to pro- 
duce the pointing on the end of the teeth. Because 
of their rough finish on their gear tooth, the Rus- 
sians have a little more error in tooth spacing in 
their gear. There is a 0.006 pitch line run out in 
their gear. Caterpillar aims for 0.002, or less. But 
the Russian gear is perfectly satisfactory. 
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Castings: These transmission cases show up some differences in manufacturing practices. One big 
* difference is in fabrication of weldments and castings. The Russians used a much higher 
percentage of castings than Caterpillar. The Caterpillar drawbar is forged and has a hardened wear 
plate under it. Their drawbar is a casting and they do not use a wear plate. They used a lighter draw- 
bar support bracket, with a cutout section, where Caterpillar used a heavy solid one 


The Caterpillar piston is cast with a full sand core. The Russian piston was cast 
using a sand core for the part underneath the crater, at the oil pocket. The sand 


Piston Casting: 


core was evidently a seven-piece permanent mold core. The alloys differ somewhat too. Their alumi- 
num piston alloy has both silicon and copper in considerable amounts. The Caterpillar alloy has no 
Silicon, but some magnesium. The Russian alloy has a little higher cold strength, lower hot strength 
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Saginaw 's Fingertip 


Hydraulic booster lends a hand in power steering on 


Cadillac, Buick, and Oldsmobile. 


It takes the jolt out 


of steering over bumpy roads and with tire blowouts. 


— VALVE HOUSING 


1. Booster System Idle 


The Saginaw hydraulic steering gear is a re- 
circulating ball-type gear with hydraulic booster 
added. The booster system consists of a pump that 
can deliver oil at a 750-psi pressure, an oil reservoir, 
a double-acting hydraulic cylinder, and a control 
valve. 

The spool in the valve is simply a cylinder with 
two grooves. It is carefully ground to fit into a hole 
in the valve housing. This hole has three concave 
grooves carefully located relative to the spool 
grooves, 

In the position above, oil from the pump circulates 
freely through the oil lines to the valve housing, 
through the grooves in the housing and spool, and 
back through the return lines to the reservoir. At 
the same time the piston rod and piston can be 
moved back and forth freely with no change in the 
system, except to move oil through the connecting 
lines from one end of the cylinder to the other. 

Except for the restrictions in the lines and pas- 
sages, there is no resistance to flow of oil, and oil 
circulates at practically zero pressure. In other 
words, with the valve in the position shown, the 
pump has no influence on the cylinder 
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2. Booster Goes to Work 


When the valve spool moves to the right, some of 
the passages within the valve housing are closed 
Oil from the pump is directed to the left-hand end 
of the cylinder, forcing piston and rod to the right 
At the same time oil from the right-hand end of the 
cylinder is allowed to return to the reservoir. 

If the valve spool were to be moved to the left, the 
conditions would be reversed; the piston and rod 
would move to the left. So moving the simple spool 
valve easily controls the piston and rod. 

The force exerted by the piston rod depends on 
the size of the piston and the oil pressure available 
But since there are no unbalanced hydraulic loads 
in the valve, the force required to operate the valve 
is merely the negligible friction in the system. 

In the position above the valve is fully closed 
But slightest movement of the valve from the 
neutral position toward the fully closed one will up- 
set the hydraulic balance of the system. It will 
cause some oil to flow to the left-hand end of the 
cylinder. So with any given pump and cylinder, 
the speed of travel, forced exerted by, and direction 
of travel of the piston rod are subject to complete 
control just by moving the valve spool 
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Steering: How It Works 


C. W. Lincoln, 


This shows how the booster is 
added to the recirculating ball 
steering gear. Piston rod move- 
ment rotates the pitman shaft 
through the power rack and power 
sector, which is integral with the 
pitman shaft. Fixed to the pitman 
shaft is the pitman arm, which is 
the link connecting to the steering 
linkage that turns the front wheels. 

Ball thrust bearings have been 
added to limit valve spool move- 
ment and to absorb thrust loads de- 
veloped when turning the steering 
shaft against a resistance. 

Note the valve plunger and 
spring set. Outer ends of the 
plunger ground simultaneously 
against steering gear housing and 
thrust bearings; inner ends are 
connected to the central oil groove. 
There are five such sets in an in- 
stallation 


This is what would happen if the 
steering wheel were turned to left 
under steering conditions requiring 
a load more than 3 lb. The ball 
bearing screw and nut (with a 
right-hand thread in this case) 
would force the whole steering 
shaft, including the valve spool, to 
the right. This places the valve 
parts in the position shown above. 

Again, high pressure would be di- 
rected to the left-hand end of the 
cylinder, moving it to the right. 
The piston rod, through the rack 
and pinion and pitman shaft, would 
move the pitman arm clockwise. 

At the same time, the high pres- 
sure oil acting on the inner sur- 
faces of the plungers would tend to 
move the steering shaft and valve 
spool back to the left of the central 
position. What happens next is 
shown on the following page. 
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3. How Booster Works in Gear 
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4. Turning Steering Wheel to Left 
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5. Steering Accomplished 


VALVE HOUSING 


End result of this sequence of 
motions is shown at left. The pit- 
man arm has been moved clock- 
wise, but the valve is again back to 
a central or neutral position. 

The same sequence of operation 
would work with the steering wheel 
moved to the right, except in this 
case the pitman arm would move 
counterclockwise 

In case the pump should fail and 
stop, the bypass valve goes to work. 
In this case the bypass valve would 
open and allow the oil to bypass the 
pump and reservoir In case of 
such a failure, steering would be 
normal mechanically. 

The steering gear action is here 
described as a sequence of move- 
ments. In operation, hydraulic fol- 
low-up is practically instantaneous 
with steering wheel movement. 





. . . . And Here Is How the Gear Behaves for the Driver 


All of these mechanical and hydraulic events add 
up to easier vehicle operation for the driver. He'll 
find that the gear greatly reduces steering effort 
and dampens out road shocks. And in case there 
is any kind of hydraulic failure, the driver auto- 
matically gets normal manual steering. 

Steering effort reduction makes itself felt the 
most in parking and in turning city corrers. For 
driving at road speeds it takes about as much effort 
with a manual gear as with the hydraulic power 
gear. In fact Saginaw felt it was best to make no 
change in steering feel under this condition. This 
amounts to about 3 lb of tangential pull on an 18-in. 
steering wheel. So the hydraulic booster system 
was designed to start going to work between 3 and 
4 lb. Further steering and increased resistance to 
turning makes the hydraulic pump do most of the 
work by building up needed pressure in the cylinder. 

Beyond the transition period, effort for the hy- 
draulic gear builds up slowly. At maximum torque 
requirement—such as standstill parking on dry 
pavement—the driver exerts a pull of 8 or 10 lb on 
the wheel. With a good manual gear, the wheel 
pull which the driver must exert in the same situa- 
tion ranges from 30 to 40 lb. 

The hydraulic gear also greatly reduces effort for 
round-curves and city corners, and cuts parking 
effort to about one-quarter of the old requirement 

Next to lowered steering effort, dampening of 
road shocks is the feature the driver will notice with 
the hydraulic gear. 

When the car wheels hit a road rut or bump, the 
impact normally comes through the gear to the 
driver in the form of jerks on the steering wheel. 
These impacts and jerks contribute to driving fa- 
tigue, even though they are minor. 

The hydraulic steering gear soaks up all these 
impacts before they get to the driver. Impacts of 
any consequence immediately compress the valve 
centering springs which momentarily closes the 
valve. That imposes a solid block of incompressible 
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hydraulic fluid against the piston. And this pre- 
vents the sudden tendency to rotate the steering 
wheel which is felt in a manual gear. 

The hydraulic gear also offers a handy feature 
in case a front tire blows. Here the force which the 
driver must exert on the steering wheel to keep 
the car moving straight ahead builds up at once to 
such a value that the valve closes. So the hy- 
draulic system gives the driver a hand 

Tests were conducted at General Motors Proving 
Ground on two identical cars, one with manual 
steering and one with hydraulic. One front tire 
of each car was blown by dynamite caps at 80 mph. 
The test driver reported that the hydraulic gear 
required one-half to one-third the effort to hold 
the car in a straight line. 

Although chances of failure in the hydraulic sys- 
tem are remote, there is no loss of control in case 
of failure. The gear has been designed to revert 
automatically to a normal gear if the hydraulic 
system stops functioning 

The units which might conceivably fail are the 
hydraulic pump and the oil lines. The pump might 
stop operating because of a break in the driving 
beit or jamming by foreign particles in the oil. In 
this situation, the first time the valve closed to call 
for hydraulic assistance, none would be forthcom- 
ing. There would be no oil flow from the valve 
housing to the side of the piston needing the push 

The driver could continue steering, but he would 
move the piston in the cylinder by his own efforts. 
This would tend to create a vacuum and would add 
to the effort required at the steering wheel about 
1 lb more than in a purely manual gear. Addition 
of this 1-lb increment is prevented in the Saginaw 
gear by a ball check valve built into the valve hous- 
ing of the main sliding valve. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 
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Breathing Beats Squeezing 


In Boosting Engine Output 


Volumetric efficiency path extolled as best way to hike 


engine output. 


Unlike compression ratio route, it’s not 


a slave to octane number . . . yet has upped power 


of Firedome V-8 engine 70% with end still not in sight. 


James C. Zeder, 


eee efficiency—not compression ratio 
Should be the criterion for design of future en- 
gines. This avenue of approach is a design road 
rife with opportunity. Just a matter of providing 
engines with better breathing components, this path 
to increased performance doesn’t hinge on improve- 
ments in fuel quality. Boosting compression ratio, 
however, puts the squeeze on oil refiners to come up 
with higher octane fuels . and this just isn’t in 
the picture. 

Recent tests carried out on a Chrysler Firepower 
V-8 production engine shows the remarkable gains 
that can be had merely by enhancing its ability to 
breathe the fuel-air mixture. And, what’s more 
important, these gains were made while running 
the engine on regularly-available fuel. 

What changes were made to improve the already 
good breathing capacity of this spherical-shaped 
combustion chamber engine? How did they affect 
engine performance? We will see. 


Equipped with Better Lungs 

The only changes made in this stock engine were 
a few straightforward modifications of the breath- 
ing components. 

The already large valves were made even larger 
The diameter of the intake valves was increased 
1g in.; the exhaust valve diameters 14 in. Ports, 
too, were increased in size to match the enlarged 
valve heads. 
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Two special intake manifolds were designed—one 
for high-torque, the other for high-power tests. 

For the high-torque, mid-range tests, the mani- 
fold shown in Fig. 1 was used. It contained four 
single carburetors, each arranged to feed two cylin- 
ders at intervals of 360 deg. 

For the high-power, or high-speed, portion of the 
work, a pair of simple runner manifolds was used 
each fed by two single carburetors between pairs of 
ports. Various interconnectors were tried; best re- 
results being obtained with a single crossover in the 
center. This design, shown in Fig. 2, is quite com- 
parable to the usual racing manifold of recent years, 
but it does incorporate some definite improvements 

Three special camshafts were developed: a 260 
deg intake, 260 deg exhaust with 40 deg overlap; 
a 270 deg intake, 260 deg exhaust with 50 deg over- 
lap; and a 280 deg intake, 270 deg exhaust with 60 
deg overlap. 

In each case the lift was increased, but the ac- 
celerations were maintained. And, in view of the 
anticipated speeds, every care was taken to provide 
a dynamically suitable valve gear. 

Last, but by no means least, changes were made 
in the engine exhaust system. 

Probably no part of the engine has been neglected 
as badly as the exhaust system. This seems strange, 
for in the infancy of the industry it received great 
care and attention. It is difficult to find a car of 
fifty years ago which did not use easy, generous 
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Fig 
single carburetors 


1—Special intake manifold for high-torque tests contained four 
each arranged to feed two cylinders at intervals of 
360 deg 


Fig. 2—Special intake manifold for high-power tests had a pair of single 


runner manifolds 
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each fed by two single carburetors between pairs 
of ports 


Fig. 3—Standard exhaust system on Chrysler Firepower V-8 engine 


bends and provide enough room to make a Ssatisfac- 
tory installation 

However, in recent years, the engine compart- 
ment has become the nesting place of all the indi- 
gent components which have no homes of their own 
By the time the apparently inexhaustible appetites 
of car heaters, storage batteries, steering mecha- 
nisms, and windshield wipers are satisfied, the en- 
gine is lucky to get any exhaust pipe through the 
tangle to the rear end 

It was decided, therefore, to investigate the gain 
possible by going ‘all out” for a free and easy ex- 
haust system, paying no attention to its suitability 
for installation in the car. The standard exhaust 
System is shown in Fig. 3; the test manifold in 
Fig. 4. Though the test manifold is quite extreme, 
there was no doubt that a suitable modification 
could be made to fit the car if it proved worthwhile 


Lung Aids Pay Off 


Now, let's how these “lung 
off in increased engine output 

Since many of these breathing components were 
expected to run throughout the investigation, it 
was considered desirable to determine the contribu- 
tion of each to improved engine performance 

Thus, the engine was tested with standard heads 
intake manifold (without manifold heat), and me- 
chanical tappets, but with the special exhaust 
manifold. Fig. 5 shows the appreciable improve- 
ment that resulted—about 18 lb-ft and 13 hp 
Though its exact contribution is difficult to assess 
it seems likely that the streamlined exhaust mani 
fold alone was responsible for 1 3 of the gain at the 
low end and 2/3 at the high end 

Next to be evaluated were the large ports and the 
special high-torque intake manifold, shown in Fig 
1. These were substituted, and the performance of 
the engine changed completely. The peak power 
speed increased by about 1000 rpm, with the result 
that the maximum power was increased by about 
42 hp. The torque curve was quite different in 


see improvers paid 


Fig. 4—Special streamlined exhaust manifold—result of an all out 


effort for a free and easy exhaust system 
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STANDARD ENGINE—HEAT ON 
STREAMLINED EXHAUST—HEAT OFF 


SPECIAL HEADS AND HIGH TORQUE 
INTAKE MANIFOLD | 


ee c 
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Corrected Brake Horsepower 


Corrected Torque—Lb-Ft 


H | 
_Engine rpm—Hundreds 


t 24 32 XK 48 56 


Fig. 5—Use of the streamlined exhaust helped boost engine output 18 

Ib-ft and 13 hp. Substitution of special heads with large ports and the 

high-torque intake manifold upped torque another 30 lb-ft and power 
about 42 hp 


Shape and peaked some 30 lb-ft higher. These re- 
sults are shown in top curve of Fig. 5 

Following this, the same engine 
were tested with the three special camshafts. 
Fig. 6.) In general, as the timing events length- 
ened, the power improved. However, the longest 
duration camshaft did not contribute appreciably 
to the power and was slightly lower in torque. For 
the medium-speed range, it seems probable that 
the 270-260 camshaft is close to optimum for this 
engine 

As can be seen 


components 
(See 


due to valve timing alone, an im- 
provement of 12 lb-ft torque and 40 hp was ob- 
tained, accompanied by a further increase of 500 
rpm in the speed of peak power. 

Thus the mid-range package—large ports, spe- 
cial camshafts, intake, and exhaust manifolds 
yielded improvements totalling 60 lb-ft of torque 
and 95 hp and all on premium grade gasoline 
These new lungs boosted engine output to 369 lb-ft 
of torque and 277 hp. 

At the conclusion of the mid-range, high-torque 
tests, only one breathing aid remained to be evalu- 
ated—the double-runner type intake manifold, 
shown in Fig. 2. This was done during the high- 
power tests; it being the only component replaced 
of those used on the high-torque tests. 

Due to the marked difference in the induction 
system, it was expected that the performance would 
be drastically changed. And, as shown in Fig. 7, 
this proved to be the case. The torque curve was 
smoother, lower at its peak, but distinctly higher 
at the top end. The engine again responded to 
change in duration of valve opening and, in this 
case, both power and torque increased progressively 
with increase in duration. 

With this high-power package, maximum torque 
was 342 lb-ft while power rose to 309 hp 

Thus a 20% increase in torque or a 70% increase 
in power may be attained in a strongly competitive 
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Fig. 6—Subsequent addition of special camshafts added 12 Ib-ft torque 

and 40 hp. This mid-range package—large ports, special camshafts 

intake, and exhaust manifolds—boosted torque a total of 60 lb-ft to 
369 Ib-ft 
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Fig. 7—Use of the high-power intake manifold (together with all other 
special breathing components) hiked power to 309 hp—a 70% increase 
over rated engine power 


engine merely by making a 
breathing components 
sight. 

This route to 


few changes in its 
And the end still isn’t in 


higher power—improving engine 
ability to breathe—is the course preferred by Chrys- 
ler. We are thus able to take full advantage of 
potential improvements in fuel without making our- 
selves slaves of its unpredictability 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department Price: 25¢ to 
members, 50¢ to nonmembers.) 





Debates Merits of 


N the field of vehicle size and weight regulation, 

we find two basic schools of thought. One is ex- 
pressed in the “Recommendations” of the American 
Association of State Highway Officials, commonly 
known as the AASHO code. It is based on the prem- 
ise that gross load must depend upon the distance 
between the first and last axle of the vehicle or 
combination of vehicles. Since this type of regula- 
tion was designed to protect the bridges in our high- 
way system from dangerous concentrations of gross 
weight, it is often referred to as the “bridge 
formula.” 

The other school of regulation seems to have 
evolved out of the historic pattern of basing maxi- 
mum gross weight limits on tire, wheel or axle 
weight and then imposing a maximum limit for any 
vehicle with any arrangement of axles. 

Before either approving or condemning either 
type, let us take a look at the effects of some typical 
examples of each type. 

In all of New England, we find relatively high axle 
weights, generally 22,000 to 22,400 lb, but relatively 
low gross weights: 50,000 lb is the maximum limit 
Thus, a two-axle tractor with a single axle trailer 
may legally carry the maximum gross load per- 
mitted on any vehicle. Consequently, we find very 
little interest in tandem axle trailers for intra-New 
England operation. In New England, we also find 
maximum tractor semitrailer length limited to 45 ft 
Since there is no axle spacing requirement, except 
in Maine, we find New England operators interested 
in relatively shorter trailers than operators in other 
sections of the country, except where bulk com- 
modities require maximum length. We also find 
the trailer axle set further forward to give better 
weight distribution and to avoid overloading the 
tractor rear axle. 

In the eleven Western States, just the reverse is 
true. Legal axle limits are lower: 18,000 lb. Lengths 
are greater: 60 ft generally, except for Oregon with 
50 ft and Arizona and New Mexico with 65 ft as the 
maximum. 

Here tandem axles are recognized and, in fact, 
encouraged by legislation. Consequently, multi-axle 
combinations are widely used. The 5-axle tractor 
semitrailer is perhaps the most common of the big 
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units, but the 3-axle truck and full trailer with 
either two or three axles is a very popular rig. Also 
widely used is the three-unit tractor-semitrailer and 
full trailer. Although legal maximum gross weights 
may exceed 70,000 lb in each of the eleven Western 
States and, in fact, reaches a maximum of 79,900 
lb in Utah, axle loads are frequently less even than 
the permitted 18,000 Ib. 

Between these two extremes are many variations 
from a low total of 42,000 lb gross weight in Ken- 
tucky and Tennessee, to well over 100,000 lb in 
Michigan. Maximum lengths are limited to 45 ft 
or 50 ft in the majority of states. 

Maximum permitted widths are a special problem, 
but since nearly all states prescribe a 96-in. maxi- 
mum, the engineer must try to work out his tire, 
wheel, brake and spring clearances within that 
Space and, at the same time, maintain chassis 
stability. 

Let us look briefly at some of the things the 
“bridge” formula makes us do in certain states. To 
haul reasonably good loads in certain states, the 
“bridge” formula makes engineers do some things 
he cannot be proud of in the weight distribution 
on some of the vehicle units. No highway design 
engineer can fail to deplore the additional off-track- 
ing which results from extreme axle spacing. 

And, there are other examples of the damage the 
laws do to our vehicle design. 

If it seems that we find most of our design prob- 
lems arising out of the various applications of the 
bridge formula, perhaps it is only because those 
states which impose an arbitrary limit on total gross 
weight present our design people with no alternative 
and no design problem except the basic one of 
eliminating every possible pound of tare weight 
consistent with maintaining the structural strength 
necessary for the legal load. Thus, possibly fixed 
limits have some advantages, at least they do not 
lead to engineering monstrosities. 

But, I believe there are much more serious and 
compelling reasons why we should take a long, close 
look at fixed limits. They are more easily under- 
stood—and enforced! They promote vehicle designs 
based on transportation needs, not on legal quirks. 
And, most important of all, I believe fixed limits can 
protect our pavements and structures while at the 
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"Bridge Formula’ 


John B. Hulse, ; 


same time allow highway transportation to make 
its maximum contribution to our national economy. 

Lest the last reason sound too much like a plati- 
tude, let me explain just what I mean by fixed limits 
and why I believe they are best. The fixed limits 
I would like to see adopted are based on the fact 
that the gross weight of the vehicle is transmitted 
to the supporting surface through the spring 
hangers, springs, axles, wheels and ultimately, the 
tires. Prevailing practice is to select axles as the 
one link in this chain best suited for regulation and 
I see no reason to suggest we change this practice. 
Likewise, I have no quarrel with those states which 


’ 


believe it necessary to add a requirement as to tire 
dimension or capacity. 

Obviously, a regulation on axle limits alone would 
not be sufficient. Vehicle size and axle placement 
must also be considered. 

Again, prevailing practice suggests vehicle length 
limits and here I should like to see those contained 
in the AASHO recommendations universally adopted 
with only one minor addition. I would urge inclusion 
as a permitted combination the 3-unit tractor semi- 
trailer-full trailer popular in a number of states and 
practical for many types of hauling. 

As to height, let us again accept the AASHO re- 


26 FT 


Fig. 1—Vehicles with 32,000 Ib tandem axles spaced 10 ft apart might prove to be a highly satisfactory 
arrangement from the highway pavement and bridge stress standpoint 
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commendations but, at the same time, recognize the 
need for 13% ft for auto transporters and others 
who haul light but bulky freight 

Width is a very special problem The chassis 
design engineer desperately needs 102 in. for ade- 
quate brakes, springs and for safety and stability, 
yet present day pavement and bridge widths are 
such that we must try to live with 96 in. until an 
even higher percentage of our highways are brought 
up to modern standards. 

There still remains one added restriction neces- 
sary to complete our proposed fixed limits—a re- 
quirement on axle spacing. Obviously, we would not 
want to encourage “centipedes” that were beyond 
reason. Here, I believe, we need to do some further 
research into the effect of axle loads, both on pave- 
ment and on bridges. Perhaps, as a minimum, we 
could accept the 32,000-lb limit on tandem as- 
semblies spaced 40-in. or more apart But, we 
Should certainly work toward the adoption of a 
Straight single axle weight limit with only the re- 
quirement that axles must be spaced 4 feet or more 
apart. Thus, in states allowing 18,000 lb per axle 
we would allow 36,000 lb on tandems 

We must also consider seriously whether there 
need be any limit on axle spacing other than the 
tandem limits just discussed. Perhaps we need to 
require that there be not more than 4 axles in any 
10 or 12 ft of vehicle length. And, it may be that 
10 or 12 ft is not the correct distance. It is in this 
particular field that I believe we need additional 
research. 

Just what would be the pavement stresses were we 
to permit vehicles with tandem axles every 10 ft? 
What would be the bridge stress both on the main 
bridge members and on the bridge decking? What 


Summary of Discussion 


ULSE’S desire to abolish the bridge formula 

seemed to be shared by most of those who com- 
mented in the discussion which followed his paper. 

John L. S. Snead, Consolidated Freight Lines 
(Calif.) urged that highways be built to fit traffic 
not the other way around. He cited truck operations 
by certain mining companies to prove that this is 
good economics. Such companies often build and 
maintain their own roads as well as their own trucks, 
he pointed out. And in all such operation, the gross 
weights of the vehicles have continued to go up year 
after year. These companies wouldn't keep upping 
gross weights, he contended, if the resulting profits 
weren't greater than the increased cost of road 
upkeep. 

Howard L. Willett, Jr., Willett Co. said that the 
public has very limited control over conditions of 
road operations because of government regulations. 
This, despite the fact that the regulations are based 
chiefly on opinions, rather than facts. Political 
phases, Willett said, far outweigh the engineering 
elements in trying to get improvement in highway 
operation conditions. 
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total gross load might we expect were we to allow 
multi-axle vehicles and combinations as suggested 
above? Fig. 1 suggests some of the possibilities. 

Thus, we have 73,000 lb in 26 ft, or with 22,400 Ib 
axles our total would increase to 98,000 lb in 26 ft. 
For longer combinations such as the tractor semi- 
trailer-full trailer, and assuming a tandem bogie 
under the front of the full trailer, we could get 
137,000 lb in 46 ft with 32,000 lb tandems, or 188,200 
lb in 46 ft with 44,800 lb tandems. Naturally, these 
are the maximums and most vehicles would not 
approach these weight concentrations. 

Again, I suggest we need research for we don't 
know enough about the effects of weight concentra- 
tions such as these. I have been told there is a 
“mass effect” when weight concentration exceeds a 
certain point. What is the effect, if any, and what 
is the point? 

These are questions which should be answered in 
research studies now underway and jointly spon- 
sored by several regional groups of State Highway 
Officials, the Bureau of Public Roads, the Highway 
Research Board and affected industry groups. 

Although admittedly, we don’t know all the 
answers as yet and we may not ever Know all the 
answers, I sincerely believe it is time we give serious 
thought to abandoning the “bridge” formula type 
of gross weight regulation in favor of axle weight 
limitations with certain common sense restrictions 
on axle spacing, number of units in combination and 
total overall length. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Warren A. Taussig, Burlington Truck Lines, Inc 
told how regulations had detrimental economic 
effects on a route his company was planning over a 
fine wide highway to the chief town it wanted to 
reach. “I ran into two bridges,” Taussig said, “which 
prohibited anything over 8 tons. So our final route 
had to be 50 miles longer than otherwise would have 
been necessary because we couldn’t cross those 
bridges.”” Taussig asked Hulse’s opinion about the 
chances for such situations being remedied 
Hulse thought there was little chance for immediate 
remedy because of such factors as steel shortages 
But, he thinks now is the time to start selling the 
idea that bridge bottlenecks must eventually be 
eliminated 

Hulse also said, in response to another question, 
that he sees little chance of manufacturers supply- 
ing different axles for use on trucks in different 
states which have different weight limitations. The 
practice would be uneconomical from a manufactur- 
ing standpoint, he said, adding that there is little 
chance of knowing with any exactness in what 
states a truck is going to be used 
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How to Design 


Fuel Injection Equipment 


Sidney E. Miller, 


E have selected a 4-stroke-cycle, 6-cyl super- 

charged diesel engine of 900 cu in. displacement 
with an anticipated rating of 284 hp (125 psi bmep) 
at 2000 rpm. The combustion chamber is of the 
energy-cell type. The expected specific fuel con- 
sumption at full load is 0.45 lb per bhp per hr, using 
a fuel of 0.84 sp gr 

As the engine in its physical structure seems best 
adapted to drive a base-mounted injection pump 
through an Oldham-type coupling at half engine 
speed, this suggests the use of a multiple-plunger 
self-contained drive-type pump of en-bloc con- 
struction with attached governor (as shown in 
Fig. 1). These pumps are available in several sizes 
to accommodate a wide range of plunger diameters, 
cam shapes, retraction valves, and the like. 

Experience has shown that engines with energy- 
cell combustion chambers require short theoretical 
injection durations of 8 to 10 crank deg and mod- 
erate peak injection pressure of 3000 to 4500 psi. 
For the calculated full-load fuel quantity of 192 cu 
mm per stroke, a theoretical duration of the desired 
4.5 cam deg is obtained with a 12-mm diameter 
plunger in combination with the steepest standard 
cam profile (as shown in Fig. 2). 

This plunger diameter dictates the use of the 
APE6BB size of pump, which is particularly adapted 
to heavy truck service because of its rugged con- 
struction. 

The basic pump for the engine having been de- 
termined, the next step is selection of the nozzle 
This type of combustion chamber requires a portion 
of the fuel spray to travel across the main chamber 
and enter the energy cell through a relatively small 
opening. Thus, a throttling pintle nozzle (as shown 
in Fig. 3) is the basic recommendation. 

The long body execution of the throttling type of 
nozzle is preferable for this combustion system be- 
cause it situates the lapped section of the valve 
farther back from the high heat zone and thereby 
minimizes the possibility of valve sticking in opera- 
tion. The longer nozzle body also permits the en- 
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Engine Tests Needed 


“THE design of injection equipment for diese! 
engine is somewhat unusual,” the author says, 
“in that the result of any project cannot be 
evaluated solely on the basis of the equipment 
itself. Success must be determined by compre- 
hensive tests of the engine after the injection 
equipment has been installed. 


“It is important from a practical standpoint, 
however, that the injection equipment be 
brought to an advanced state of development 
before engine tests are undertaken, not only 
because there are obvious savings of time and 
money in the avoidance of blind groping but also 
because many characteristics of the engine itself 
can be significantly evaluated when injection 
characteristics are known, 


‘Each new application of injection equipment 
to an engine requires, in addition to consider- 
able specialized experience, a good knowledge 
of the operating requirements as dictated by the 
end use of the engine.” 


How the author applies this philosophy to the 
design of the injection equipment for a typical 
truck engine is presented here. In his original 
paper, he uses a typical farm tractor engine and 
a dual-fuel stationary engine as further examples 
of the various steps to be taken in selecting the 
proper injection equipment for each engine ap- 
plication. 





Fig. 1—APEG6BB base-mounted pump with GVB governor 


Fig. 3—Cross sections of standard 
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Fig. 2—Cam analysis for APE6BB pump 


gine designer to provide for a greater flow of cooling 
water around the unit. 

The throttling type of pintle nozzle is designed 
to produce a narrow spray, with dense core, for high 
penetrating power to carry the fuel across into the 
energy cell, and a finely atomized envelope to pro- 
mote ignition in the main chamber. A typical spray 
pattern is shown in Fig. 4 

It is a further function of the throttling execu- 
tion of pintle to produce a slow initial rate of injec- 
tion (preinjection) for promotion of smoother com- 
bustion through a lower rate of combustion pressure 
rise. 

These nozzles are made in a wide range of maxi- 
mum flow areas. The approximate orifice area re- 
quired in this case is calculated from the basic flow 
formula te be 0.65 sq mm. The nozzle selected for 
trial, then, is one of this approximate flow area 
having a nominal spray cone angle of 4 deg. The 


Fig. 4—Spray patterns for 
throttling nozzles 
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Fig. 5—Full-load spray characteristics with APE6BB pump 


nozzle holder recommended is a physically suitable 
AKB type having integral clamping lugs and a 
shank length to accommodate the installation. On 
the basis of experience with similar engines the 
nozzle opening pressure is established tentatively at 
2000 psi. 

After this preliminary recommendation of pump 
and nozzle has been made, the proposed injection 
equipment setup for the engine is referred to the 
laboratory for bench tests using the lengths of dis- 
charge tubing that the pump installation will re- 
quire. The customary first step there is measure- 
ment of the full-load spray durations and peak in- 
jection pressures by means of stroboscopes and 
pressure indicators. 

Fig. 5 shows some typical results, according to 
which it was desirable to increase the nozzle orifice 
area to reduce the total spray duration to less than 
30 crank deg, also to reduce the peak injection pres- 
sure. A further small reduction in spray duration 
was obtainable with a larger plunger of 13-mm 
diameter, but with somewhat higher injection pres- 
sure. As the sprays show no after-injections, the 
standard delivery valve relief piston of 90 cu mm 
displacement and the initially selected discharge 
tubing bore are satisfactory. 

It would seem that broad experience with scores 
of similar engine applications should make the 
selection of the various injection features a short 
and simple task. On the contrary, however, the 
great majority of applications require a large 
amount of laboratory bench testing. Unlike the 
over simplified and therefore quickly successful in- 
stance mentioned above, many changes are gen- 
erally required. There are all sorts of hydraulic 
phenomena in high-pressure systems, accentuated 
by the compressibility of fuel and the formation of 
complex pressure waves, and sometimes even the 
relation between the theoretical and the actual 
duration of injection is quite unpredictable. 

The following are some of the changes that might 
be necessary during laboratory tests: 

The pump plunger diameter might have to be 
changed to increase or decrease the duration of in- 
jection, or to increase or decrease the maximum 
injection pressure, or to increase or decrease the 
rate of injection. 

The pump cam profile might have to be changed 
for any one of the same reasons. 

The pump plunger helix might have to be changed 
to increase or decrease the sensitivity of governing, 
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Fig. 6—Fuel delivery versus speed characteristics 


or to effect a variation of injection timing as a func- 
tion of load. 

The pump delivery valve relief volume (retraction 
piston displacement) might have to be changed to 
eliminate after-injections when other measures had 
failed. 

The orifice area of the nozzle might have to be 
changed to increase or decrease the maximum in- 
jection pressure, or increase or decrease the injec- 
tion duration. 

The differential area of the nozzle, that is, the 
relation between its opening pressure and its clos- 
ing pressure, might have to be changed to eliminate 
cyclic phenomena in the operating range. 

The opening pressure of the nozzle might have to 
be changed to influence the initial rate of injection, 
or the duration of injection, or the regularity of 
injection. 

Other variables worth special mention are the 
bore of the discharge tubing or, in the case of unit 
injectors, the duct to the nozzle; the rate and pre- 
tension of the delivery valve spring; the rate of 
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Fig. 8—Altitude fuel compensating device 


the nozzle valve spring; the size, number, and ar- 
rangement of nozzle spray orifices; the length 
diameter ratio of these orifices. 

Since a change in any one of these many variables 
usually alters in some degree the optimum values 
for the others, it can be understood that laboratory 
experimentation with an injection system is often 
a tedious process and that the temptation to ter- 
minate it short of thorough refinement is some- 
times great 

Associated in the laboratory with the attainment 
of a favorable injection characteristic is, frequently, 
for automotive engines, the establishment of a 
maximum fuel delivery curve suiting the desired 
engine torque characteristic over the speed range 
Our hypothetical truck engine, for example, might 
be called upon to have its torque peak at 1500 rpm 
with a 10% increase over its torque at 2000 rpm 

As might be expected, the fuel delivery with the 
proposed pump and nozzle is inclining with speed 
when the control rack is held fixed. This inherent 
characteristic can be modified by the torque control 
feature of the GVB governor to meet more closely 
the engine requirement. (See Fig. 6.) 

During the laboratory bench tests the profile of 
the adjustable stop plate and the angular position 
of the torque cam on the fulcrum lever (as shown 
in Fig. 7) are established. 

At this same time the governor regulation is 
checked to determine if the proposed governor 
springs and plunger helix lead will provide the regu- 
lation of 5 to 8% that is customary for this appli- 
cation 

If the truck is to be used in mountainous areas 
with operation at widely varying altitudes, its en- 
gine should be derated automatically when operat- 
ing at the higher levels to avoid the consequences 
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Fig. 9—Supercharge pressure fuel compensator 
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of air deficiency. An automatically controlled alti- 
tude compensating device (shown in Fig. 8) may be 
incorporated on top of the governor. 

In the laboratory this unit can be tested to assure 
that it gives the desired decrease in fuel delivery 
with increase in altitude. Fuel control is accom- 
plished by an aneroid bellows linked to the adjust- 
able stop plate 

A variation of this device (as shown in Fig. 9) can 
be used to reduce automatically the fuel delivery in 
turbosupercharged engines when the air manifold 
pressure lags during rapid loading of the engine 
For such an application a spring-biased diaphragm 
connected to the intake manifold takes the place of 
the evacuated bellows. 

For our hypothetical truck engine the acceptable 
results shown in Fig. 10 may be regarded as ob- 
tained with the injection equipment established 
from bench tests. Actual engine tests would nor- 
mally provide these data, also exhaust tempera- 
tures, smoke density, maximum firing pressures, 
and indicator card information. Governor regu- 
lation tests are customarily made both under load 
and with the dynamometer disconnected 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Oil-Additive Combinations . . . 


_.. for all automotive vehicles should be selected on basis of field test evaluation. 


Reliance on type classification is not enough. 


IELD tests covering more than 2,000,000 miles of 

over-the-road operation to evaluate base oil-in- 
hibitor detergent combinations from the standpoint 
of engine deposit, reveal different and distinct needs 
for heavy duty truck, light delivery, and high speed 
passenger car service. The overall implications of 
this field performance boil down to these essential 
points 


1. Detergent oils are as valuable in light truck and 
car operation as they are in heavy duty truck ser- 
vice, but since they show reversals in performance 
among the three services there is need for evalua- 
tion based on use in order to screen out products 
which are deficient in one or more forms of opera- 
tion. 


2. Inhibitor-detergent additives are generally ef- 
fective in improving engine cleanliness character- 
istics of base oil. 
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A. C. Pilger, Jr. 


3. Oil type classifications are based mainly on 
laboratory engine tests, intended primarily to reflect 
diesel operation, hence classifications alone cannot 
accurately predict performance 


4. Base stock characteristics, additive composition 
and mutual compatibility are important variables 
which often effect service performance more than 
changes in type classifications. 


5. Base oil and inhibitor-detergent combinations 
Should be picked under field conditions for which 
oil is intended rather than rely solely on type classi- 
fications. The relationship between type classifi- 
cations and field performance is often loose, hence 
consideration of refiner’s reputation and brand 
name in purchase of detergent oils is warranted 


6. Certain engine design modifications afford a 
positive means for decreasing wet sludge deposits, 
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while similar improvement, possible with detergent 
oil, can be made with certainty only when its ser- 
vice performance is known. 


7. Engine cleanliness in heavy duty passenger car 
and truck operation can be improved consistently 
by reduction in oil drain period. 


(Paper, “Field Performance of Detergent Type 
Motor Oils in Gasoline Powered Vehicles,” was pre- 
sented at SAE Annual Meeting, Detroit, Jan. 17, 
1952. It will be printed in full in SAE Quarterly 
Transactions. It is also available in full in multi- 
lithographed form from SAE Special Publications 
Department. Price: 25¢ to members; 50¢ to non- 
members.) 


Based on Discusison 


By Ronald E. Streets 
Bureau of Ordnance, Dept. of the Army, USAF 


The reversals in field ratings of the various oils 
based on type classifications are mentioned, but in 
each case these are based on different oil-fuel com- 
binations with no apparent check values. To pre- 
sent a more valid comparison for the total number 
of tests made under heavy duty truck operating 


Peacetime Air Travel . 


conditions, it would seem necessary to resort to a 
more statistical approach since the individual 
values may be subject to either positive or negative 
error. On this basis, overall averages of all final rat- 
ings broken into type classifications show a value of 
79.4 for premium oils, 79.1 for the 2-104B, and 89.8 
for the MIL-0-2104 oils. These figures are interest- 
ing in that they show the need for the changes 
made in MIL-0-2104 in order to decrease the spread 
in quality which many people were aware of in the 
case of 2-104B oils. 

The author’s comments on the improvement 
which can be gained through equipment modifica- 
tions are very important and should be stressed. A 
series of stationary engine tests run by the Ord- 
nance Corps revealed a pronounced difference be- 
tween groups of two different engines running on 
the same fuel and test oils. At the end of a 1000 hr 
test, the group without positive crankcase ventila- 
tion showed nearly 100% clogging of the oil pump 
screens with very marked increase in engine dirti- 
ness. 

Since the variables involved in fleet testing are 
difficult to evaluate and do not lend themselves to 
rational interpretation as a dependent system of 
functions, such work can be very misleading unless 
better control is exercised. Perhaps the most sig- 
nificant single factor in such tests is the fuel and 
much can be gained by using a single batch of fuel 
for a series of comparative tests 


. on American Airlines mounted steadily in the 20-year period from 1931 through 
1950. Greatest numbers of passengers traveled in summer and fall months .. . least 
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Aviation Spark Plug Fouling 


Part Il—-Its Major Cause, Metallic Lead 


V. E. Yust and E. A. Droegemueller 


ART I of this two-part article appeared in last 

month’s SAE Journal. It discusses control of 
fouling by use of tricresyl phosphate as a supple- 
mentary lead scavenger. 


N an investigation of aviation spark plug fouling 
| resulting from use of leaded fuels, the presence of 
metallic lead was found to correlate with fouling in 
both laboratory and full-scale engines. Therefore, 
metallic lead is believed to be a major factor in the 
aviation spark plug fouling problem. 

The major constituent of spark plug deposits from 
long-range flights was observed to be 2PbO: PbBr., 
regardless of whether the spark plugs were fouled. 

Metallic lead appears to be formed by the reduc- 
tion of lead salts. Free carbon was found to ac- 
celerate the reduction of lead oxybromide to metal- 
lic lead and decrease the time for spark plug fouling. 
Certain operating conditions such as abnormally 
long rich-mixture idling periods, extremely lean 
mixture during cruise, long periods at constant 
speed and power, low mixture temperature, and very 
low cylinder head temperatures were observed to 
promote spark plug fouling. 

A postulated mechanism of plug fouling during 
take-off is illustrated in Fig. 1. Carbon deposits 
formed during idle and taxi are believed to reduce 
lead salts during subsequent high-temperature, 
take-off type operation. A similar mechanism may 
occur during lean-mixture cruise as a result of in- 
complete combustion in some cycles. 

Since metallic lead was found to be the most 
deleterious constituent in spark plug deposits, 
scavengers were investigated with a view toward 
lowering the metallic lead concentration of com- 
bustion chamber deposits. The most satisfactory 
approach to the problem was found to be the use of 
an additional scavenger with ethylene dibromide. 
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The use of tricresyl phosphate as a supplementary 
scavenger—as Part I of the article related in last 
month’s Journal—was found to effect a marked re- 
duction in metallic lead content of spark plug de- 
posits and to extend greatly the time for spark plug 
fouling. 


Combustion Chamber Deposit Studies 


The introduction of tetraethyl lead into gasoline 
to improve antiknock quality of the fuel introduces 
the possibility of a wide variety of combustion 
chamber deposits. In aviation ethyl fluid a suffi- 


3 DEPOSIT RESISTANCE 


~ 
LOW 


PLI 


— momemctmenity ae 4 : BACKFIRE 
[seeap] 4 [REDUCING] HEAT, [METALLK ] [SParxinc |_,| , BQVGHNESS 
a} [SALTS Lic oR co) L_LEAD LFAILURE HIGH FUEL 


LCONSU MPTION 
HOT —_ 


TAKE ~OFF 


Fig. 1—Postulated mechanism of plug fouling during take-off 
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cient quantity of ethylene dibromide is present to 
theoretically convert all of the lead into lead bro- 
mide. Thus, lead bromide would be expected to be 
the primary lead deposit from the combustion of 
aviation gasoline, but spectrometry showed it isn’t 

Heretofore, the analysis of combustion chamber 
deposits usually consisted of (1) using the conven- 
tional chemical methods of analyzing for the pres- 
ence of various elements, and (2) calculating the 
composition of the deposits assuming the presence 
of the simplest form of lead compounds such as 
halides, sulfates, and oxides 

For this investigation an X-ray spectrometer was 
used to make a more thorough study of the com- 
position of combustion chamber deposits. The pre- 
liminary analyses of combustion chamber deposits 
from the laboratory fouling test engine indicated 
that some of the simple compounds of lead were not 
present; furthermore, some of the X-ray patterns 
were unlike any of the patterns in the ASTM card 
index file 

The phase diagram for the lead bromide-lead 
oxide system in Fig. 2 shows the presence of 
three intermediate compounds: lead oxydibromide, 
PbO: PbBr.; lead dioxydibromide, 2PbO- PbBr.; and 
lead tetraoxydibromide, 4PbO-PbBr,. In order to 
obtain the X-ray diffraction pattern of these inter- 
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mediates, synthetic mixtures of lead bromide and 
lead oxide were prepared at the appropriate com- 
positions according to the phase diagram. The 
X-ray diffraction patterns of these compounds Were 
in turn used in identifying the engine deposits. 

The X-ray diffraction analyses of combustion 
chamber deposits obtained in connection with spark 
plug fouling tests in the small laboratory test en- 
gine are summarized in Table 1. Lead dioxydibro- 
mide was the major constituent of deposits from the 
various engine parts investigated, except for the 
exhaust valve. It was particularly noteworthy that 
PbBr, was not found to be present in the test en- 
gines for the operating conditions used. 

In a further study of engine deposits, it was 
found that the temperature of the surface on which 
the deposit is formed is important in controlling 
the composition of the deposits. Under extended 
idle operating conditions, the coolest surfaces have 
been found to collect appreciable PbBr,. At higher 
temperatures the lead oxybromides are deposited, 
the ratio of lead oxide to lead bromide increasing 
with the temperature of the surface. Under ab- 
normally high temperatures only lead oxysulfates 
are able to persist. The deposit from one of the 
exhaust valves in the fouling test engine was shown 
to contain both lead oxysulfate and lead oxybro- 
mide. In this connection, it has been observed that 
the ratio of lead oxide to lead sulfate varies in- 
versely with the operating temperature of the en- 
gine part from which it is removed 


Analysis of Laboratory Test Plug Deposits 


The deposits from both fouled and satisfactory 
spark plugs were also studied. The major con- 
stituent of the spark plug deposits was found to be 
2PbO- PbBr,, regardless of whether the spark plug 
was fouled. Some PbO~PbBr, was also present in 
both cases, though in smaller concentrations. Thus, 
these lead oxybromides did not appear to be re- 
sponsible for the trouble with the fouled plugs 
Furthermore, the weight of the deposits was no in- 
dication of plug performance 

In view of the similar X-ray analysis results on 
the deposits from fouled and satisfactory plugs and 
also the lack of correlation between the quantity of 
deposit and fouling, the deposits were subjected to 
additional physical and chemical analyses. 

All laboratory fouled plugs exhibited one unusual 
physical characteristic, namely the presence of a 
gray-black glazed deposit on the nose of the plug 
A special procedure was devised to check for the 
presence of metallic lead, since the X-ray spectrom 
eter is not satisfactory in analyzing for low con- 
centrations of metallic lead 

This special procedure consisted of grinding the 
deposits under toluene on a clean unglazed por- 
celain surface with a mullite pestle. Minute par- 
ticles of lead, if present, are caught in the pores of 
the porcelain surface. The porcelain plate is in 
turn examined under a microscope for material of 
metallic luster. 

The larger particles were determined to be metal- 
lic lead on the basis of ductility, metallic conduc- 
tance, melting point, and preparation of derivatives 
The results of analyses on deposits from typical 
fouled and satisfactory laboratory plugs are shown 
in Table 2. The test for metallic lead was positive 
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on fouled plugs and negative on the satisfactory 
plugs. Thus, the presence of metallic lead ap- 
peared to correlate with fouling. Metallic lead 
was present in a higher concentration on the end of 
the ceramic core than on the side of the ceramic 
core; very little metallic lead was present near the 
bottom of the plug cavity. 


Correlation Between Laboratory and Field Plugs 


Carrying the investigation further, spark plugs 
were obtained from large multicylinder aircraft en- 
gines that were troubled with plug fouling. The 
results of deposit analyses on these plugs are shown 
in Table 3. Incidentally, many plugs have been 
examined, although only significant trends are 
given. Data are shown on two fouled plugs, No. 1 
having been fouled in a long-range cruise type of 
operation and Plug No. 2 having been fouled during 
take-off following extended idle. The major con- 
stituent of Plug No. 1 was 2PbO-PbBr, and the 
metallic lead test was positive. The major con- 
stituent of Plug No. 2 was lead bromide, though 
again the metallic lead test was positive. The pres- 
ence of lead bromide on Plug No. 2 was not surpris- 
ing inasmuch as idle operation which had been em- 
ployed for an extended period prior to take-off is 
conducive to its formation and deposition. Plug 
No. 3, a satisfactory plug, had as its major con- 
stituent 2PbO- PbBr, and the metallic lead test was 
negative. 

Comparing the deposit analyses of laboratory and 
large multicylinder engine plugs, it is interesting to 
note that the deposit of the laboratory fouled plug 
was identical with that of the multicylinder plug 
fouled under long-range cruise, the condition which 
was simulated in the laboratory. Also, in both sets 
of plugs the metallic lead test was positive for 
fouled plugs and negative for satisfactory plugs 
Thus, it was concluded that metallic lead is one of 
the major offenders in the spark plug fouling prob- 
lem. Substantiation of this came from further 
analyses of deposits from plugs fouled in airline 
service. Metallic lead was found to be present with 
concentrations as high as 4% In view of the high 
electrical conductivity of metallic lead, only a small 
concentration is necessary to effect plug perform- 
ance 


Lead Correlates with Fouling 
These analyses of spark plug deposits indicated 


that the presence of metallic lead correlated with 
plug fouling. This is believed to apply to the 
majority of plugs fouled under predominantly very- 
lean-mixture low-temperature type of operation 
However, this is not a hard and fast rule for all 
plugs inasmuch as the electrical conductivity of 
various lead salts differs and is a factor in the foul- 
ing problem. Lead bromide is the most deleterious 
lead salt that would be expected to exist in the com- 
bustion chamber. In those cases where both metal- 
lic lead and lead bromide are present, as was the 
case in the fouling following prolonged idle, fouling 
could be due either to metallic lead or the lead 
bromide or to a combination of the two; however, 
it should be emphasized that the electrical con- 
ductivity of metallic lead is much greater than for 
fused lead bromide. Thus, only a relatively small 
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Table 1—X-Ray Diffraction Deposit Analyses for 
Laboratory Fouling Test Engine 


Source of Deposit Analyses 


Intake Valves—Cyl. 1 & 3 
(430 and 500 F Head 
Temperature) 

Intake Valves—Cyl. 2 & 4 
(350 and 290 F Head 
Temperature) 

Piston Crown—No. 4 
Cylinder 

Exhaust Valve—No 
Cylinder 

Exhaust Valve—No 
Cylinder 


2PbO + PbBi 


2PbO + PbBi PbO + PbB: 


2PbO + PbBr, » PbO + PbB: 


2PbO + PbBr, + PbO + PbSO 


4PbO + PbSO 
2PbO + PbBi 


Trace of 


Major constituent listed first 


Table 2—Composition of Spark Plug Deposits from 
Laboratory Test Plugs with Conventional Scavenger 


Satisfactory 


Fouled Plug Plue 


Operating time, hr 4 24 
Quantity of Deposit light heavy 
Appearance—Nose gray-black yellow-gray 
some globules no globules 
positive negative 


Deposit 


Metallic Lead Test 
X-Ray Diffraction Analysis 
End of Ceramic Core 
Major Constituent 
Minor Constituent 
Side of Ceramic Core 
Major Constituent 
Minor Constituent 


2PbO + PbBr 
PbO + PbB: 


2PbO + PbBr 
PbO PbBr 


2PbO + PbBr 
PbO + PbBr 


PbBr 
PbBr 


2PbO- 
PbO: 


Table 3—Large Multicylinder Engine Plug Deposit 
Analyses (Conventional Scavenger) 
y > > Oo 
Fouled Plugs Satiafantore 
No. 1 No. 2 Plug No. 3 
long-range take-off long-range 
cruise following cruise 
extended 
idle 


Type of 
Operation 


X-Ray 
Diffraction 
Analysis 

Major 
Constituent 

Minor 
Constituent 

Metallic Lead 
Test 


2PbO + PbBr PbBr 2PbO + PbBr 


PbO + PbBr PbO + PbB 


Positive Positive Negative 





amount of metallic lead will cause fouling if it is 
finely divided and located in a critical area of the 
plug. 


Mechanism of Metallic Lead Formation 


In view of the importance of metallic lead in the 
spark plug fouling problem, the mechanism by 
which it is formed was likewise investigated. It 
was suspected that lead salt was being reduced to 
form metallic lead even though the excess oxygen 
at lean mixtures creates an oxidizing atmosphere. 
The effect of carbon on fouling was studied in sev- 
eral types of tests. In one, the addition of 1% 
colloidal graphite to the fuel (4 cc. TEL per gal with 
conventional scavenger) decreased the time of foul- 
ing from 4 to 234 hr. To accelerate free carbon 
formation in the engine in another run, a test was 
conducted employing 5 min of rich-mixture low 
output during each half hour of operation. This 


Fender Vertical Shake . 


can be licked without using heavier frame. 


resulted in a high metallic lead concentration and 
a fouling time of 1 hr, compared with 4 hr when 
using continuous simulated cruise. It was apparent 
from these tests that carbon reduced lead oxybro- 
mide to metallic lead during medium to high en- 
gine output, since fouling occurred within 1 min 
after return to cruise output. The metallic lead, 
however, did not collect between the electrodes and 
cause a direct short. Rather, it reduced the elec- 
trical resistance and affected the tendency of de- 
posits to adhere to the ceramic core, thus causing 
misfiring. It should also be pointed out that there 
are other materials besides carbon in the combus- 
tion chamber which may reduce lead salts to metal- 
lic lead. For example, iron reduces lead salts. 

(Complete paper on which Part I and Part II of 
this series are based is available in full in multi- 
lithographed form from SAE Special Publications 
Department. Price: 25¢ to members; 50¢ to non- 
members.) 


Solution lies in stiffening front end 


sheet metal assembly and attaching it more rigidly to frame. 


AVING observed front fender vertical shake when 
} certain vehicles traveled rough macadam road, 
an investigation, using velocity pick-ups, revealed 
that the front side rails were being excited by wheel 


hop. When the wheels hopped in phase no adverse 
disturbance was noted, but when they hopped 180 
deg out of phase the shake became marked. 

Three methods of attacking the problem of shake 
were projected: 

1. Design a heavier frame to resist twisting mo- 
tion. This was not attempted because the tests 
were initiated to effect frame economies. 

2. Use a center of rotation mounting at the for- 
ward end of the front end sheet metal assembly. 
This was tried out and it proved disappointing be- 
cause the assembly had periods of its own which at 
times resulted in worse shake than the original 

3. Increase the torsional rigidity of the assembly 
itself so that it would impart stiffness to the frame 
forward of the dash. 


To carry out this third approach, a test rig was 
used to determine the relative rigidity of various 
types of reinforcing members, then having arrived 
at what seemed to be the most rigid assembly possi- 
ble, yet practical from a production standpoint, road 
tests were undertaken 

The outcome of road tests was not as satisfactory 
as the test rig performance had promised. So the 
next step was to extend the front fender splashers 
so that more metal screws could be used to fasten 
them to the frame, and this gave excellent results. 
Improvement in shake was now nearly proportional 


40 


L. H. Frailing 


to the increase in rigidity of the assembly on the 
torsion test setup. Through the addition of only 
334 Ib of sheet metal and a few fasteners, an in- 
crease of 20% was gained in torsional rigidity at the 
front axle centerline. 

Obviously, an ultra stiff frame would make it un- 
necessary to use the front end assembly to provide 
structural stability, but since the assembly is there 
anyway it should be used to the maximum to effect 
frame economies. Most engineers will agree that 
optimum results are obtained through the proper 
tuning of structural assemblies and component 
parts. (Paper, “Front End Sheet Metal Stability,” 
was presented at SAE National Passenger Car, Body 
& Materials Meeting, Detroit, March 5, 1952. It is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members; 50¢ to nonmembers) 


By L. F. McNitt 
Chrysler Corp 


We, too, have found it desirable to maintain a high 
degree of front end sheet metal stability and to take 
advantage of any increase in overall torsional stiff- 
ness which can be had from the structure. Any 
method which included fastening the lower edge of 
the fender skirt to the fender side shield and the 
Shield to the frame, has been found to help in re- 
ducing shake. 

On one test we observed lateral motion above the 
cut-out in the fender. A simple strut was used to 
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attach this point on the fenaer to the dash panel 
through the fender side shield, and this removed 
about 75% of the objectionable shake. We concur 
with Mr. Frailing in the need for a deep fore-and- 
aft bead along the outside surface of the fender. 


J. R. Parker 
A. O. Smith Corp 


There are three main considerations in evaluating 
the effect of front end sheet metal—contribution to 
stiffness, effect on harshness and noise, and dura- 
bility. In tests we have made, reinforcing the sheet 
metal and tying it more directly to body and frame 
has increased overall stiffness in torsion 25 to 55%. 
Bending gains have ranged from 5 to 35% overall. 
Most of these changes required the use of more ma- 
terial than the amounts Mr. Frailing mentioned, 
but additions have been small in terms of stiffness 
gained. 

Increased rigidity leads to greater transmission 
of engine noise and roughness, more tire noise carry 
through, and increased front end harshness, but 
Suitable insulation can minimize these effects, 
though at a loss of some stiffness. We concur that 


Investment in Trucks. . 


... can be cut. 


on what factors need closest attention. 


ICK the vehicle that best meets your operating 

needs, don’t be swayed by the price tag, use mass 
produced vehicles if possible, and keep your eye out 
for driver comfort. These are some of the sugges- 
tions proffered by operators as one way to keep 
capital investment down. 

It is almost as bad, they say, to purchase an 
overpowered, overweight vehicle as the opposite. 
Buyers should keep in mind that manufacturers are 
prone to rate their products conservatively. An 
overlarge safety factor will result in less payload, 
sometimes poor engine performance and slower 
speed than necessary. The larger the unit the 
higher the cost of repair and replacement parts. 

A sound maintenance program is essential, but 
so is sound scheduling. Traffic congestion has 
reached the point where scheduling becomes a 
major item in the economic use of men and equip- 
ment. Plan hauling schedules so as to avoid peak 
traffic, particularly in urban areas; sometimes it 
pays to take a longer route just to avoid congested 
streets. Other points suggested are: to increase 
loading and unloading efficiency, make possible 
night deliveries and 24-hr dispatching, use power 
take-off tail gates, and provide a good system of 
documentation. 
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the end result depends greatly on tuning. Our 
only suggestion would be that in order to facilitate 
tuning and to minimize durability problems, the 
number of attachments between frame, sheet metal, 
and body be kept at a minimum and the strength 
of the attachments be enhanced by the use of good 
reinforcements. 


Discussion from the Floor 


Q. (T. R. Jamieson, Oldsmobile) What was the 
difference in deflection of the front frame with the 
improved sheet metal? 

A. Rigidity before stiffening was 600 ft lb deg; 
after stiffening 1000 ft lb /deg, that is, just the sheet 
metal assembly alone without fastening screws be- 
ing used as fender attachments. 

Q. Was increased hood noise or rumble noticed 
as a result of stressing the large areas of the front 
end sheet metal assembly? 

A. The condition of increased stability did not 
increase the noise noted. 

Q. What affect does a rigid front end mounting 
have on radiator core life? 

A. The rigid mounting is slightly detrimental 
This was compensated for by mounting the radiator 
core to the radiator cradle flexibly. 


Operators from all segments of motor transport industry voice opinions 


Gavin Laurie 


Give periodic consideration to the possibility of 
leasing or using common carriers in lieu of owner- 
Ship. Peak requirements can sometimes best be 
handled by outsiders. Still another idea for con- 
sideration is the outdoor storage of trucks. There 
are savings to be made this way, such as: facilities, 
heating and maintenance, taxes, and fire hazard. 
The problem of starting in cold weather is a real 
one but many operators report success with im- 
mersion or block type heaters. 

Education of drivers and shop personnel is a 
“must” in any program to reduce capital investment 
Training should cover both care of equipment and 
safety on the road to safeguard the investment. 

Highway transportation now finds itself operating 
under a continuous and ever growing stream of 
legislative controls, just like other industry, and 
this trend in legislation must be met and resisted if 
transportation costs are not to be forced skyward 
Legislation can and does affect investment costs by 
imposing restrictions on vehicle use and that in turn 
affects design. (Paper, “Means of Reducing Capital 
Investment in Trucks,” was presented at SAE Metro- 
politan Section, New York, Dec. 6, 1951. It is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members; 50¢ to nonmembers) 





Power Booster Fuels 


UPPLEMENTARY fuel—termed power booster 

fuel—can be introduced into the air stream of a 
diesel engine to allow a more complete utilization of 
the combustion air. This technique can be used to 
produce either an increase in power without an in- 
crease in smoke or a reduction in smoke without re- 
ducing power 

These benefits can be attained with common fuels 
already widely distributed and after only minor 
modifications have been made to existing equipment 


Fuels 


Isooctane, triptane, LPG, and commercial gasoline 
have been found to be excellent power boosters 
These fuels all have high octane ratings and there- 
fore low cetane numbers with sufficient volatility 
and high heat content to fulfill adequately the re- 
quirements for successful power booster fuels. 

Actually, tests were run with many fuels, varying 
in volatility from that of LPG (butane) to that of a 


Table | 
LPG 


List of Parts Required 


Gasoline 

Stop valve 

Solenoid valve 

Switch on throttle 

Reducer-evaporator unit 

Metering valve or orifice 

Suitable lines, fittings, and 
wiring 


Stop valve 

Electric fuel pump 

Switch on throttle 

Metering valve or orifice 

Suitable lines, fittings and 
wiring 


POWER 

BOOSTER 

OPERATION 

FULL DIESEL: + 4OTTO CYCLE 


CYCLE 


CARBURETED 
FUEL 


INJECTED 


’ FUEL y 


‘ 


PER CENT CARBURETED FUEL 


ose ky YN 


25% 
CARBURETED 
FUEL 


CARBURETED 
FUEL 


Relationship between power booster operation and other com 
bustion cycles at full load 


Fig. 1- 


and in cetane 
It was found 


material heavier than diesel fuel, 
number from almost 100 to below 0 
that: 


(1) The volatility of the power booster fuel was 
not critical so long as the fuel was all evaporated 
when it reached the combustion chamber. 

(2) The cetane number was not important if the 
ignition delay of the carbureted fuel was long 
enough so that autoignition prior to the normal 
burning of the injected fuel did not occur. 


It is believed that if the ignition delay is too short, 
inflammation of the power booster fuel by autoigni- 
tion would occur before the injected fuel and air had 
a chance to mix. This results in rough running, in- 
complete combustion, loss of power, and increase in 
exhaust smoke, compared to operation with power 
booster fuels of ignition delay long enough to avoid 
autoignition. 

In the tests, as the cetane number of the power 
booster fuel was increased above about 25, perform- 
ance became poorer. It is recognized that this 
critical maximum cetane number probably varies 
for engines of different combustion-chamber de- 
signs, compression ratios, and speeds, for different 
altitudes, and so on. 

The increase in power output was observed to be 
proportional to net heating value of the power 
booster fuel, provided that the volatility and cetane- 
number requirements outlined have been met. 


Equipment Modifications 


To give an idea of what is involved in the way of 
vehicle fuel system modifications, it is estimated 
that the cost of conversion of 4-stroke engines, ex- 
clusive of the fuel container and labor, would be 
about $130 for LPG and $50 for gasoline. The list of 
parts required is given in Table 1. 


Comparison with Other Combustion Cycles 


Fig. 1 is a schematic representation of the rela- 
tionship between the diesel, power booster, dual- 
fuel, and otto cycles. On one end of the scale is the 
diesel cycle, where all the fuel is injected and spon- 
taneously ignites and burns in a multitude of local- 
ized areas a short time after it enters the hot air 
mass. The otto cycle represents the other extreme. 
In the otto cycle all the fuel is mixed with the inlet 
air in combustible proportions before compression 
Combustion is initiated by a spark and is complete 
when a flame front has passed through the fuel-air 
mixture. 

The dual-fuel cycle is closest to the otto cycle 
since, at full load, 80-90% of the total fuel is car- 
bureted to the engine in combustible proportions 
and the small amount of injected diesel fuel serves 
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for Diesel Engines 


EJ. McLaughlin, P. L. Pinotti, and H. W. Sigworth, 


to ignite the charge; it replaces the spark plug, so to 
speak, and most of the flame propagation occurs as 
in the the otto cycle. In power booster operation 
the fuel-air mixture carbureted to the engine is too 
lean to support combustion so that ignition and 
burning are still accomplished as in the diesel cycle, 
where fuel burns spontaneously after injection. 

This feature of power booster operation allows it 
to utilize diesel-engine compression ratios with eco- 
nomical power booster fuels such as commercial 
gasoline and LPG. Most dual-fuel engines also use 
the normal diesel compression ratios, but they are 
usually in stationary service burning natural or 
sewage gas, high in antiknock or antiautoignition 
characteristics. It would be difficult to store these 
fuels on a road vehicle for dual-fuel operation. The 
full otto cycle cannot use diesel compression ratios 
for commercial gasoline or LPG and in addition 
loses a substantial amount of fuel economy when 
compared to diesel-engine operation at part throt- 
tle 

Effect on Engine Life 

Where power booster fuels are used to increase 
peak horsepower, the bmep obviously is increased 
Slightly. Diesel engines are, however, of very 
rugged construction and the change in bmep is nor- 
mally less in going to power booster operation than 


Excerpts from Discussions 


By C. R. Maxwell 


Caterpillar Tractor Co. 


THINK it should be emphasized that any booster 

fuel should be used with a great deal of discre- 
tion. The authors have shown that under the right 
conditions certain benefits can be obtained. It is 
also possible to do a great deal of damage. 

For example, we once ran a similar set of experi- 
ments on a medium-sized aircooled, supercharged, 
single-cylinder experimental engine. Our first at- 
tempt to induct a small quantity of 100-octane gaso- 
line at moderate load resulted in complete failure of 
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in going from naturally aspirated to supercharged 
operation on the same engine block. It is, there- 
fore, believed that no reduction in the life of most 
high-speed diesel engines would be noticed with the 
use of power booster fuels. Certainly no adverse 
effect on engine life would result if power booster 
fuels were used only to reduce smoke at constant 
power 
Economics of Operation 

One important generalization can be made about 
power booster operation. This concerns the rela- 
tively small amount of power booster fuel required 
to achieve reduced smoke or increased power. For 
example, if 60% of the fuel on a given haul were 
consumed at full throttle, of which 25% were power 
booster fuel, the whole trip would require only 15% 
power booster fuel. Since faster deliveries and de- 
creased driving time can be realized if the fuel is 
used to increase power, and lower maintenance and 
less atmospheric pollution can be effected if the 
carbureted fuel is used to reduce smoke, it is be- 
lieved that the direct cost in movement of cargo 
can be lowered by power booster operation. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


the piston-ring lands in about 30 sec; before 
measurements could be taken. 

In the next attempt at a higher load, the addition 
of about 16% of 100-octane gasoline caused an in- 
crease in power. The increase was, however, com- 
parable to that obtained by a similar increase in 
diesel fuel. Also, there was no noticeable difference 
in smoke although the engine was operating very 
near the smoke limit. The cylinder-head tempera- 
ture, with carbureted gasoline, was at least 30 deg 
higher than would normally occur with straight 
diesel fuel injection. The cause of the difficulties 
encountered here may have been preignition, since 


even 
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the engine was highly supercharged, the inlet air 
was at 200 F, and the engine was in general pretty 
hot 

In a further series of tests arranged with more 
emphasis on suppression of preignition, an alcohol 
and water mixture was carbureted into the engine 
The high latent heat of vaporization of the mixture 
effectively suppressed all preignition. The efficiency 
was somewhat improved by the addition of mod- 
erate amounts of alcohol, but was reduced when 
larger quantities were inducted There was no 
noticeable difference in smoke or cylinder-head 
temperature for a given load. The combustion 
Shock factor was quite seriously increased by the 
alcohol. Further investigation involving a slightly 
higher ratio of alcohol to water again resulted in 
obvious preignition and failure of the piston-ring 
lands 


By H. D. Young 


Sinclair Research Laboratories, Inc 


N our studies the method was the same as the 

authors but the choice of secondary fuels was 
different. Secondary fuels of over 25 cetane num- 
ber have been employed almost exclusively. 

We found that distillate fuels having cetane num- 
bers down to 0, for example, alpha beta naphtha- 
lene, may be satisfactorily burned in a CFR cetane 
engine at a compression ratio of 12/1 by atomizing 
about 5% (based on total fuel burned) n-heptane 
into the intake air. This is believed to be of in- 
terest when it is considered that a compression ratio 
of about 25/1 is required to fire this fuel without the 
use of secondary fuel. 

Conventionally injected distillate fuels with igni- 
tion quality as low as 12 cetane number have been 
readily burned, using secondary fuel, in a GM 2-71 
engine operated under constant speed and varying 
loads for up to 200 hr, the limit of our investiga- 
tions. The resulting performance in respect to ex- 
haust smoke, power output, combustion-chamber 
deposits, and smoothness of operation approached 

and in some instances exceeded—the favorable 
operation obtained on a 50-cetane, premium-grade 
diesel fuel without the use of secondary fuel. 

The normal paraffins ranging from n-hexane to 
m-nonane have also been used quite satisfactorily 
Diesel starting fuel of over 100 cetane has been 
found very effective also. As a matter of fact, with 
the use of the latter material the engine can be 
started cold on these very low cetane-number fuels 
and then continued on load operation by leveling 
off slightly on the quantity of starter fluid required 
for starting 

We have found that isooctane and cycle hexane 
have not proved particularly satisfactory as sec- 
ondary fuels In connection with this work our 
findings have indicated that those fuels that un- 
dergo cool flame reaction at low temperatures are 
most effective as secondary fuels and tend to func- 
tion by triggering combustion of the primary fuel 
after this fuel has reached its period of chemical 
delay. 

The the authors to this 


reverse approach of 


process tends to indicate that other factors in addi- 
tion to preflame oxidation may be exerting influ- 
ence. One of the chief factors may be volatility. 
For maximum secondary fuel effectiveness it is 
believed that both ignition quality and volatility 
characteristics are tied closely together. Normal 
cetane, for example, has been found unsatisfactory 
The reason may well be due to its relatively low 
volatility when carbureted as in our tests 


By H. M. Gadebusch 


General Motors Corp 


LL of the theoretical considerations applying to 

the selection of proper fuels for the carbureted 
phase of dual-fuel operation have found verifica- 
tion by the authors’ work. To prevent preignition 
the spontaneous ignition temperature must be 
higher than the compression temperatures encoun- 
tered. That is why high-octane fuels such as trip- 
tane, isooctane, propane, butane, and gasoline are 
Suitable. Normal diesel fuels are less suitable be- 
cause they will ignite long before the pistons ap- 
proach top dead center. Violent Knocking, power 
loss, and destructive temperatures caused by further 
compression of the already burning mixture are 
the results. 

It is a well established fact that the power pro- 
duced by an internal-combustion engine is directly 
proportional to the heat value of the fuel used 
With the heat content of the two recommended 
booster fuels (gasoline and LPG) being from 13 to 
30% lower than that of diesel fuel and with the 
appreciably higher unit price of these volatile fuels, 
it appears likely that the 5-7% possible fuel savings 
due to better air utilization will be more than out- 
weighed by substantially increased overall fuel 
costs 

Contrary to the hope of the authors that “where 
booster fuels are used to increase peak horsepower, 
the bmep will obviously be slightly increased,” bmep 
and bhp are inseparably linked by a rigid arith- 
metical relation that says that 32.5% increase of 
the one is also 32.5% increase of the other. 

In addition, the belief that no reduction in engine 
life would be noticeable from such “souped up” en- 
gine operation can be readily contradicted by the 
experience of most engine manufacturers. Im- 
mediately after the introduction of fuel oil burning 
intake air heaters for cold-starting purposes, smart 
truck operators found out that this primer pump 
could also be used to “boost” their vehicles over the 
hills and down the straightaways. The dire results 
of this type of abuse became obvious after less than 
10,000 miles of operation 

Sludged piston skirts and ring grooves, broken 
compression rings, burned exhaust valves and pis- 
ton crowns, and, ultimately, complete destruction 
of the power-transmitting parts are the inevitable 
results of such prolonged power boosts. 

Engine development to tolerate, with satisfactory 
life, the high increase in bmep advocated by the 
authors represents a long and tedious process in- 
volving a multitude of thermal, metallurgical, and 
design problems that cannot be shortcut by the 
mere addition of a different type of fuel. 
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Authors’ Closure to Discussion 


HE results reported by Mr. Maxwell regarding 

early failure on piston-ring lands with 100-oc- 
tane gasoline could probably be expected under the 
operating conditions used. With a highly super- 
charged engine and an inlet temperature of 200 F, 
the general engine temperature level is probably 
high enough so that some preignition would be 
encountered with almost any fuel introduced early 
in the cycle. The primary application for power 
booster fuels is with lower specific output, unsuper- 
charged or only moderately supercharged engines, 
particularly where a need for additional power 
exists 

Mr. Young’s comments are very interesting since 
they supplement the results we obtained. We con- 
cur in his conclusion that, for maximum secondary 
fuel effectiveness, both ignition quality and fuel 
volatility must be considered as well as whether the 
secondary fuel is being used for power booster 
operation or as an ignitor fuel. 

Mr. Gadebusch has indicated that the lower vol- 
umetric heat content of gasoline and LPG and the 
higher unit price of such fuels would result in in- 
creased overall costs. In many parts of the country, 
LPG is cheaper on a volume Btu basis than regular- 
grade diesel fuel. However, our main interest in 
the use of these materials was to effect a saving to 
the operator by reducing smoke, engine deposits, 
and increasing engine life. Unfortunately, it is still 
common practice to obtain increased power by over- 
fueling, particularly in trucking operations, with 
the result that the engine is operated a major por- 
tion of the time with incomplete combustion and 
rather heavy exhaust smoke. As stated in the con- 


Aptitude Tests... 


can help predict academic success or failure quite accurately, but not on-the-job 


clusion of our paper, one of the primary applications 
of power booster fuels is to maintain present power 
levels, in those cases where overfueling is practiced, 
with considerably less smoke, thereby providing the 
required power with a much cleaner combustion, 
which should be reflected in longer engine life be- 
tween overhauls. 

Use of the power booster fuels in this fashion will 
not result in significantly different engine tempera- 
ture levels than currently encountered if the same 
total horsepower is being obtained at the same en- 
gine speed. Whether or not power levels signifi- 
cantly above those being used can also be safely 
obtained by the operator with power booster fuels 
depends upon the particular engine and service. 
For adequately cooled engines currently obtaining 
long overhaul periods, some additional increase in 
power appears to be safe. However, for those en- 
gines which are already near the upper limit of 
power output or which are currently limited by 
cooling, the power booster fuels should be used only 
to maintain present power level in order to obtain 
a cleaner engine and longer operating periods be- 
tween overhauls. 

In many installations where additional power is 
required, the ideal solution is a larger engine with 
a higher power rating. The fact that many opera- 
tors are currently using excessive fuel rates to ob- 
tain slightly increased power outputs for hill climb- 
ing with considerable loss in fuel economy and 
engine life suggests that there is a place for the safe 
and economical use of power booster fuels. Where 
the additional capital investment required for 
larger, new engines cannot be justified, power 
booster operation would seem particularly attrac- 
tive 


results as well. Do help match abilities with job demands. 


ap gh oll tests can be used to predict with 
considerable accuracy the academic success of 
most students embarking on an engineering course. 
They will not predict with anything like similar ac- 
curacy the success of a man starting on an engi- 
neering job. 

A student has a good chance to earn the more 
than 10 “quality points’ per month which mark 
satisfactory performance at General Motors Insti- 
tute when his entrance tests indicate good ratings 
in: (1) previous academic work; (2) mathematics 
achievement; and (3) English usage. Competency 
in sciences and manipulative skill or dexterity also 
point to probable success, although less importantly 
than does mathematics achievement 
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Dr. Orlo L. Crissey 


The best predications of academic success are ob- 
tained, tests and follow-throughs at GMI indicate, 
when these various indexes are used in combination 

These aptitude tests—which include all test used 
to get a better understanding of the nature of the 
individual’s motivations, abilities, and personality 
structure—help materially toward adjustments in 
industry, too. They make possible a better match- 
ing of abilities with job demands, rather than give 
a prediction on success or failure. In some Cases, 
they will actually eliminate those whose abilities 
are inferior, or who present lack of motivation, weak 
engineering interests, or personality maladjust- 
ments 

The case of two students and the case of two en- 
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differing 
aptitude 


gineers in 
values in 
tests 


industry will illustrate the 
the application of these GMI 


Student Predictions Accurate 


Take the case of Student A, 
tests indicated very excellent general abilities in 
comparison with other entering freshmen. He ex- 
pressed himself easily, had good arithmetic skills. 
Tests for engineering aptitude showed well above 
average background in mathematics, formulation, 
physical science comprehension, arithmetic reason- 
ing, understanding of technical terms and mechan- 
ical principles According to the GM Institute 
prediction formula, this student had 85 chances in 
100 of making 30 or more quality points and 98 
chances of making 20 or more. It was predicted he 
would make 53 quality points Actually, during 
his first year, he made 58 quality points. 

Test results for Student B, on the other hand, 
Showed him somewhat below average in general 
ability. He was poor in expressing himself, had an 
inferior background in mathematics, science, arith- 
metic reasoning, technical vocabulary and under- 
standing of mechanical principles. He was, how- 
ever, above average in his visualization of spacial 
relationships Estimates were that he had about 
23 chances in 100 of making 30 or more quality 
points; 50 chances in 100 of making 20 or more. In 
this particular case, an achievement of 15 quality 
points was predicted and that is exactly what he 
earned 


for example. His 


Skills and Jobs Matched 


Two examples from industry show how tests help 
to do a more careful job of matching abilities and 
Skills with the demands of the job. Both cases are 
engineers with whom the author has worked during 
the past year in GM divisions 

The first man, a foreman of material control, had 
tests results showing good basic arithmetic skill, 
excellent knowledge of supervisory relationships, 
and average mechanical ability. He had fairly 
strong technical interests, was a graduate of Ohio 


Beginning on page 61... 


State, and was interested in creative work and de- 
Sign. He liked to deal with people, but was not too 
concerned with their problems was socially in- 
sensitive, tactless. Otherwise, he was friendly, 
stable, objective, cooperative 

This man’s supervisor was dissatisfied with him, 
said he lacked initiative, had become careless, was 
doing an unsatisfactory job 

Talks were held with both the man and his super- 
visor. The man expressed interest in layout and 
time study methods. He felt his job was too de- 
tailed, below the level of his skills—and recognized 
his poor attitude. 

The supervisor agreed with the test results and 
transferred the man to work more in line with his 
interests and abilities. 

The second industry example is of a project engi- 
neer whose tests showed excellent intelligence, good 
arithmetic skills, high mechanical ability, and good 
understanding of supervisory principles. He was 
much interested in people, but his engineering in- 
terests were only average. . Study of this man’s 
relation to his job showed him to be well placed, 
with a chance to assume supervisory responsibilities 
in his present assignment or in production. His 
talents are being used to good advantage and he is 
happy on the job 

Conclusion 


Aptitude tests are additional tools for describing 
differences in people and supplementing other in- 
formation about them. They hold no magic charm 
They are scientific instruments which have been de- 
veloped for a specific purpose. They are helpful in 
selection, placement, and development problems 
when they are used and interpreted by persons 
whose background and training has made them 
aware of the strengths and weaknesses of available 
techniques 

(Paper ‘Values of Aptitude Tests for Engineers in 
Industry” was presented at SAE Michigan State Col- 
lege Student Branch Meeting March 10, 1952. It is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 


... complete report of the 1952 


SAE Spring Aeronautic Meeting 
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Selection of 
ars for Fleet 
se Is Not Easy! 


Fleet operator must evaluate many factors . . . Select 


cars... Then try to get them approved by management. 


H. O. Mathews, 


ELECTION of passenger cars for fleet use appears 

at first glance to be a very simple matter. In 
actuality, however, it is necessary to consider at 
least these points: 


@ Company maintenance and trade-in policies 
@ Vehicle operating conditions 

@ Type of personnel who will use cars 

@ Manufacturer's service and sales policies 

@ Trade-in value of car 


And the entire selection process is often compli- 
cated by the more than passing interest taken by 
company management. It is not unusual to find the 
purchase of several million dollars worth of supplies 
handled on a routine basis. But the purchase of a 
single passenger car must often meet the approval 
of all levels of management, including the presi- 
dent 

Still another factor that affects selection of pas- 
senger cars is the company policy regarding their 
use by personnel. If the policy in effect is a broad 
one, consideration will have to be given to the use 
made of the vehicle by the employee for other than 
company business. While this would appear to be 
insignificant, it has been found to be important in 
many instances 

The maintenance policy within a given company 
must be considered. It may vary from 100% dealer 
service to 100% company service . to combina- 
tions of these two. If dealer service is used exclu- 
sively, the only point to consider is that the dealers 
have some interest in fleet service. If maintenance 
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is performed 100% in company facilities, then the 
matter of possible new tools and equipment for a 
new make or model must be given careful attention 
The trade-in policy at any particular time is im- 
portant, too. Many companies now work on an 
annual trade-in basis. Others trade at some point 
before the first major overhaul is required. And 
a few still operate on the basis that only obsoles- 
cence shall be considered as a cause or need for 
replacement. If the latter is true, then the history 
of model changes and the availability of parts must 
be considered. On the other hand, if the policy 
provides for frequent trading, then thought must 
be given to the used car value over a reasonable 
period of time. This will vary between makes and 
can result in a difference of up to $100 per car. 
Operating conditions should also be studied. If 
the car is to operate in Oklahoma or Arkansas, then 
it needs something different than what is required 
to travel on the Pennsylvania Turnpike. Road con- 
ditions vary considerably and should be evaluated 
The type of personnel who use the cars might 
have some effect. Supervisory people in a particular 
company may be entitled to a little better vehicle, 
or perhaps some deluxe equipment that will vary 
considerably between makes. Sales people should 
be satisfied to a certain extent so that they will 
make some effort to take care of the vehicle in its 
day-to-day service. Operating people should be 
provided with a vehicle sturdy enough to provide 
economical transportation for them. 
What's more, special cars for executives and 
minor executives should be kept to a minimum, 
Many companies have had policies for years that 
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provide for the next best car for each step of pro- 
motion within the company. This is not a good 
policy. If it is necessary to provide better trans- 
portation for the higher levels of supervision it 
should be done by contract with employees for the 
use of their cars or leased cars, rather than let these 
special vehicles become involved in the ordinary 
day-to-day fleet operations. 

Manufacturer’s service has a definite effect on 
the selection of passenger cars. Many dealers have 
no interest in fleet service and are apparently inde- 
pendent of the manufacturer's regulation so that 
they cannot be relied upon to provide economical 
maintenance for a fleet. This condition may hold 
pretty generally for one make of vehicle, and it 
therefore should not be used. On the other hand, 
there are dealers who distribute the so-called low- 
priced cars, who can be relied upon to provide good 
service to passenger cars in fleet use. Thus, it is 
important to know by territory, what service by 
make will be the best for the particular operation. 

The manufacturer’s sales policy is another im- 
portant factor, especially during the last few years 
when allotments have been necessary. A few manu- 
facturers seem to think that the fleet purchaser 
should be entirely satisfied with a policy devised to 
meet the distribution problems of the particular 
manufacturer. There is no relation between the 


Pneumatic System... 


... selected to operate guncharger on Republic F-84 also powers nose wheel extension 


in case of hydraulic failure. 


IGH pressure air is making a bid to play an auxil- 

iary power role on aircraft. Ground and flight 
tests of the pneumatic system, developed to operate 
the new 50-caliber guncharger on the production 
model of the F-84, has served to show its possibilities 
as an emergency system or as straight competitor 
with electricity and hydraulics. 

This system, already being used to extend the 
nose wheel in event of hydraulic failure, will be 
expanded to cover wing flaps, slots and brakes. 
Forecast for the near future are pneumatic powered 
engine starting, rocket launching, and landing gear 
extension and retraction 

When development of a 50-caliber automatic gun- 
charger was authorized, pneumatics was chosen as 
the source of energy. That’s because speed of op- 
eration over the complete temperature range was a 
primary requirement and because it was thought to 
promise the simplest and lightest weight system. 

The guncharger is basically a pneumatic piston, 
spring loaded in the return direction. All valve 
controls are located in the end of the charger and 
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fleet operator’s problem and the manufacturer's 
distribution problem. The fleet operator should, 
therefore, make certain that the distribution of the 
vehicle he is selecting will be adequate to meet his 
requirements. 

Trade-in or resale value should also be considered. 
Certain body models are more popular as used cars. 
For example, the two-door sedan has, over a long 
period, been the most popular used car in the low- 
priced class. Nevertheless, many companies pur- 
chase business coupes for their use and wonder why 
there is such a lack of enthusiasm on the part of 
used car dealers to buy them. Hence, by utilizing 
popular models insofar as possible within a fleet, 
satisfactory trades can better be made with author- 
ized dealers. 

Special colors have considerable effect on resale 
value, too. If a vehicle cannot be repainted eco- 
nomically, then the use of special colors can be 
quite expensive. 

Thus, it is apparent that the selection of pas- 
senger cars—while apparently simple—does involve 
a number of important considerations. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 


Other uses planned. 


A. H. Hobelmann and S. Huey 


a motion of the gun bolt in combination with an 
escapement mechanism provides the basis for the 
automatic operation. This unit together with a 
quick disconnect comprises the guncharger section 
of the system. To provide the power to operate the 
charger, air is stored in a bottle at 3000 psi. And 
since the charger requires air at 800 psi, a reducing 
valve is used as well as a relief valve to protect 
against overpressuring. 

The decision to add a compressor to the system 
was made when it was realized that it would ob- 
viate the need for ground charging the system and 
would make up loss of air due to leakage or to bottle 
damage, provided the flow rate was below the out- 
put of the compressor. Accordingly, in lieu of a 
simple bottle storage a 4cfm compressor and 100 cu 
in. bottle system was installed. 

On the “F” model now on the way, an emergency 
pneumatic system will be provided for wing flaps, 
slots, and brakes. Wing flaps and slots will be 
handled by a 100 cu in. 3000 psi bottle with an air 
reduction to 1000 psi for use in the actuators, while 
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the brake system will use a 30 cu in. 3000 psi bottle 
with air controlled by a brake regulator valve. 

Tests to determine the importance of leakage 
have led to the conclusion that a fairly leak-proof 
system can be installed on a production plane with- 
out too much difficulty. Also, that when an air- 
borne compressor is used, leakage rates must be 
high to cause any serious trouble. Air leakage does 
not cause damage nor require cleaning up; with a 
compressor the supply of air is infinite, and even 
leakage rates of a high order have little effect on 
the energy stored in the system. 


Controlled Feathering . . 


Development is now underway to produce actua- 
tors suitable for such operations as engine starting, 
rocket launching, and manipulation of landing 
gear; higher capacity compressors to supply the 
air; and lighter weight storage bottles. (Paper, 
“High Pressure Pneumatics in a Modern Fighter 
Aircraft”, was presented at SAE Annual Meeting, 
Detroit, Jan. 17,1952. It is available in full in mul- 
tilithographed form from SAE Special Publications 
Department. Price: 25¢ to members; 50¢ to non- 
members). 


. of turboprop propellers can reduce the objectionable drag associated with turbo- 


prop power failures to acceptable values. 


J. M. Mergen and J. H. Kasley 


HE most attractive system, from a thrust stand- 

point, of preventing absorption of energy from 
the air stream to operate a turboprop compressor 
appears to be a controlled feathering system which 
operates from a zero or negative shaft torque signal 
to increase the pitch of the propeller in the absence 
of positive shaft torque. 

Such a system will give up the kinetic energy 
stored in the rotating parts on a controlled basis to 
provide positive thrust in the case of an engine 
power failure until almost all of the rotational 
energy has been converted to help propel the air- 
plane. 

The present system used with Curtiss Turbolectric 
propellers involves a single-pole, single-throw torque 
switch operated by an engine-supplied zero or nega- 
tive torque signal. Mechanical actuation by the 
engine reduction gear, fixed ring gear, or other re- 
action member which can sense shaft torque has 
been selected to eliminate the engine-lubricating or 
hydraulic-torque-meter oil system from the con- 
trolled feathering function. 

This switch energizes the feathering system of the 
propeller through a relay and turns off the electrical 
supply to the governor and synchronizer pitch- 
change selector. The system must be armed by 
power lever position and an arming switch on the 
power lever is provided. In addition, a centrifugal 
switch sensing engine rpm is used to bypass the 
torque switch and commit the propeller to feather 
at a preselected rpm. 

When the zero torque signal is obtained the torque 
switch closes, immediately starting the propeller 
toward feather. As the propeller starts toward 
feather it absorbs positive torque from the engine, 
deriving energy from the rotating mass of the 
machine. The torque switch then opens, and the 
propeller tries to decrease pitch because of the re- 
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connection of the constant-speed electrical supply. 

This oscillating operation continues until the en- 
gine speed reaches the pre-set centrifugal switch 
speed, at which time the torque switch is by-passed 
and the propeller committed to feather. If de- 
sired, the centrifugal switch can also operate the 
engine fuel cut-off valve at this time, eliminating 
the possibility of excessive turbine temperature on 
shutdown if fuel is not manually cut. 


Momentary Fluctuations Ignored 


It will be noted that with this rather simple sys- 
tem, the propeller is not committed to feather be- 
cause of a momentary interruption of fuel or power 
but is permitted to feather only after an rpm ap- 
preciably below idle rpm is reached. Therefore, 
without the use of percentage torque sensing or time 
delay mechanisms of any kind, a complete con- 
trolled feathering system is obtained. 

This feathering system can also be made to op- 
erate from a negative torque signal without serious 
change in thrust-time characteristics. (Paper 
“Characteristics of Propellers for Turboprop Air- 
planes” on which this abridgment was based was 
presented at SAE National Aeronautic Meeting, Los 
Angeles, Oct. 5, 1951. The complete paper contains 
information on (1) comparative efficiencies of 
supersonic, transonic, and subsonic propellers; (2) 
propeller stresses; (3) controls for normal opera- 
tion; and (4) controls for emergency operation in- 
cluding controlled feathering, decoupling, and low- 
pitch stops. Paper was published in full in the 
April 1952 SAE Quarterly Transactions and is avail- 
able in multilithographed form from SAE Special 
Publications Department. Price of multilitho- 
graphed paper: 25¢ to members; 50¢ to nonmem- 
bers.) 





Standard layouts for 


Cockpit Instrument Panels 


OCKPIT instrument panel standards that specify 
C the locations of the instruments on the panel 
are not too far off for new models of civil air trans- 
port airplanes. Nine months of concentrated effort 
by a subcommittee of S-7, the SAE Cockpit Stand- 
ardization Committee, has resulted in an agreement 
on instrument panel standards that is now being 
coordinated in the air transport industry by the 
Air Transport Association. 

It should be noted that the new standard is 
planned only for future designs, and not retroac- 
tively on present planes. The instrument panels 
now used by each airline system have been in long 
use through past years. Each pilot knows almost 
instinctively where to find each instrument on the 
planes his company uses. A general revision of in- 
strument panel arrangements on contemporary 
planes would be inadvisable—if not actually dan- 
gerous. The standard panel of committee S-7 will 
probably find its place on the next planes to be de- 
signed—-which probably means the jets 

The standard agreed upon includes a basic layout 
of instruments and three modifications that take 
into account the recently developed computer in- 
struments 

As shown in the accompanying illustrations, the 
layouts consist of: 

1. Basic layout of primary instruments for the 
instrument landing system (ILS) 

2. Basic layout modified to include the radial 
magnetic indicator (RMI), which acts as a primary 
directional unit 

3. Basic layout modified to include the Collins 
computer system, which consists of a course indi- 
cator and the approach horizon 

4. Basic layout modified to include the Sperry 
computer system, which consists of the flight direc- 
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tional indicator (zero reader) and the heading se- 
lector 

The basic flight instruments have been kept in 
the three left-most columns of the top and center 
rows, aS shown by the dotted lines in the layouts 
The remaining positions are used for other instru- 
ments, which have been placed in what are consid- 
ered to be the most logical positions 

In all four panels, every effort was made to retain 
the same position for the same function, even 
though, in some cases, it was performed by a dif- 
ferent instrument. This is true for all 12 positions, 
but especially so for the basic flight instruments 
For instance, the instrument that tells the pilot his 
relationship to the horizon is always in the same 
spot; similarly, for the direction indicating unit 

Originally, the committee had planned to lay out 
the panel so that the basic instruments would be 
along the top row, but this idea was discarded be- 
cause it meant that the instruments would be 
spread out too much 

This standard goes further than any work previ- 
ously done in this field because of its inclusion of 
the computer instruments, which are already being 
used by some airlines and are on order by others 

The committee has had the cooperation of the 
Aircraft Industries Association, the Air Transport 
Association, and the Airline Pilots Association in 
developing the layouts 

Special efforts were made to produce the standard 
to meet an April, 1952, deadline requested by the 
CAB so that the industry would have a suitable 
standard panel for immediate adaptation to trans- 
port planes taken over for military use in the event 
of an all-out war 

In 1951 the CAB proposed a modification of the 
Munitions Board panel as a possible industry stand- 


SAE JOURNAL 





cockpit instrument panel developed by SAE Cockpit Standardization Committee S-7 


Standardized 


ard. This proposal included only the basic six 
flight instruments, and did not provide for complete 
standardization of all the instruments normally ap- 
pearing on the panel 

In all, the committee studied nine different pro- 
posals before reaching its decision as to the one to 
be recommended. The layouts finally selected rep- 
resent a compromise that, in the opinion of the 
committee, comes closest to meeting the most im- 
portant requirements 

The committee followed 
ciples in its work, such as 

1. The basic six instruments should be grouped 
together in two rows of three each. Accessory in- 
struments should be grouped logically around the 
basic instruments 

2. The directional gyro and the gyro horizon 
that is the directional and the attitude instruments, 
should be placed in the central positions in the top 
row of the panel. In any case, they should not be 
placed diagonally to each other. 

3. Directional instruments are 
vertical line. 

4. Attitude instruments are best placed in a hori- 
zontal line 

5. Closely related instruments should be placed 
as close together as possible. 

Unfortunately, it was not always possible to ad- 
here to these guiding principles 100% For ex- 
ample, in order to maintain complete standardiza- 
tion for the rate of climb instrument, it was neces- 
sary to separate the zero reader and the ILS, also 
the zero reader and the heading selector, farther 
than was desirable for the zero reader combination 

As explained in an earlier story (SAE Journal, 
November, 1951, pp. 67-69), this project has become 
of particular importance because of the possibility 
of more extensive interchange agreements in the 


certain guiding prin- 


best placed in a 
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By M. G. (Dan) Beard, 


Chairman, SAE Cockpit Standardization Committee S-7 


future. Cockpit standardization in general is of 
great importance in interchange operation to ob- 
tain cockpit configurations familiar to all partici- 
pating pilot groups 

In developing the standard a list of suitable ab- 
breviations for aircraft instrument terminology was 
also prepared. This tentative list has been turned 
over to the SAE Aircraft Instruments Committee 
A-4, so that it might be included in this committee's 
present project of compiling instrument abbrevia- 
tions 


Other Committee Projects 

This project is just one of several that this very 
active committee has completed since it was or- 
ganized early in 1950 

Projects already completed by the committee in- 
clude 

1. Instrument and Cockpit Lighting for Commer- 
cial Transport Aircraft, developed under Capt. Scott 
Flower (issued as ARP 264A) (reported im SAE 
Journal, December, 1950, p. 74) 

2. Location and Actuation of Cockpit Controls 
for Commercial Transport-Type Aircraft, devel 
oped under R. L. Thoren (issued as ARP 268) (re- 
ported in SAE Journal, April, 1952, p. 89) 

3. Cockpit Visibility Requirements for Commer- 
cial Transport Aircraft, developed under J. B. Le- 
Claire (issued as AIR 32) 

The committee also has subcommittees 
on the following projects: 

1. Color Coding of Warning Lights and Signals, 
under C. M. Christenson. 

2. Tail Signal Light, under C. M. Christenson 

3. Cockpit Control Standards for Jet-Powered 
Transports, under Capt. Scott Flower 

4. Cockpit Seating, under O. E. Tibbs 


working 





How Refineries Can Balance 


ECORD-breaking civilian demands for petroleum 
products, plus the tremendous needs of the mili- 

tary, have made it desirable to study refinery trends 
to find ways of making more efficient use of the 
petroleum products available. 

One method of analysis is given here, with gaso- 
line as the example. It shows how refinery ability 
can be more efficiently applied to balance gasoline 
volume and quality for today’s conditions of gaso- 
line consumption. 


100 


THESE CARS REQUIRE 
MECHANICAL ATTENTION 


6 CARS KNOCKING 
RANGE OF USA 
PREMIUM 
10 CARS KNOCKING —— 
12 CARS KNOCKING — 


90 


24 CARS KNOCKING — RANGE OF USA 


REGULAR GRADES 


47 CARS KNOCKING - 


@ 
oO 


75 CARS KNOCKING —— 


a 
° 
x 
5 
x 
oO 
« 
< 
ws 
”) 
© 
a 
ws 
@ 
2 
> 
z 
w 
4 
S 
oO 


3 


89 CARS KNOCKING 


60 
Fig. 1 





-Variation in octane requirements of 100 typical passenger cars 
in use in 1951 


In examining this chart, it is helpful to start at the top, 
where it is indicated that 97-octane-number gasoline would 
eliminate knock from virtually all cars on road. If quality 
were dropped to 92 octane number, 6 or 7 cars out of 100 
might be expected to knock. If quality were dropped to 90, 
about 10 cars might be made to knock, and so on. Knock- 
ing described here is that obtained under very severe con- 
ditions of driving; normal operation will eliminate much 
of this knocking tendency Furthermore, knocking ten- 
dencies of cars vary with climatic conditions, altitude, and 
other variables, which change this picture to a certain 
degree from one area of the country to another 
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(This same method of analysis could also be 
adapted to show how other fuels, such as diesel and 
No. 2 fuel oil, could be utilized more efficiently) 

Before going into the details of the method it 
might be well to point out that our discussion is 
actually only the starting point in considering 
quality specifications. We cover only vehicle re- 
quirements and several variables affecting manu- 
facturing economics. There is a great deal more 
to the manufacturing story, including the extent of 
individual company refinery facilities. Competi- 
tion, individual company sales programs, and cus- 
tomer buying habits are also important factors that 
will modify the quality conclusions. On the other 
hand, this engineering analysis does provide a good 
starting point from which to consider the combina- 
tion of gasoline grades that will mean the best 
utilization of fuel, which is so important to our mili- 
tary and civilian economies at this time. 

It might be added further that, since every com- 
pany and every local area seem to call for gasoline 
quality and sales treatment in some way different 
from all others, it appears better to give an example 
of an approach to the problem rather than a com- 
plicated study intended to show exactly what all the 
values should be 


Method of Analysis 


In this analysis the passenger car is given most of 
the quality attention, since its needs are highest 
among all vehicles and it sets the quality pace for 
gasoline used in truck, bus, industrial, and farm 
engines. 

The range in octane requirements for passenger 
cars in service in 1951 is shown in Fig. 1. Vehicles 
now using regular and premium grades vary in their 
needs from below 60 to as high as 97 octane number. 
Analysis of data from our files as well as from in- 
dustry sources shows that the wide range of octane 
requirements has continued with hardly any dimin- 
ution for many years, and we must contend with a 
variation of this magnitude for some years. Getting 
the best combination of quality and volume for two 
gasoline grades, in the face of this wide range, is 
the key to the best use of fuel, and hence is exceed- 
ingly important not only to refiners and automobile 
manufacturers, but to every motor vehicle owner. 

Premium Quality Cannot Eliminate Knocking 
from All Passenger-Car Engines—In considering the 
quality of premium-grade gasoline, it is necessary 
to realize that it is impractical to adjust this gaso- 
line to a level where all knocking is eliminated from 
all cars on the road. The cost would be beyond 
reason. A reasonable level for the purposes of this 
example would appear to be 92 octane number. It 
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Gasoline Volume and Quality 


W. S. Mount, 
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would leave roughly 6 to 7% of the cars liable to 
knocking under the severest conditions of driving. 
Suitable driving practices should avoid trouble in 
some of these cars. Proper adjustment and servic- 
ing would be the corrective measure for others. 
Where routine service did not effect a cure, the cars 
might be considered “sick” and in need of mechani- 
cal diagnosis and perhaps internal attention. 

Using high octane numbers can do little for a car 
in improper condition, but competent mechanical 
attention can add power and economy as well as 
eliminate the knock. 

The goal for quality level should be to meet the 
needs of most new high-compression engines, but 
not to raise the cost of gasoline unfairly for the 
majority of older cars. Once the octane-number 
needs of a car have been met, nothing is gained by 
further increases. We have an obligation to keep 
down the cost of manufacturing gasoline for the 
majority of car owners having older cars, and at the 
same time to meet the critical demands of new car 


owners. This is a tough problem to lick. 

Octane Number of Regular Grade Depends upon 
Premium-Grade Sales Volume—When sales of pre- 
mium-grade gasoline are high, it is reasonable to 
assume that most of the cars requiring high-octane- 
number fuel are using the premium grade, but when 
premium sales decrease as a percentage of the total, 
high-quality-requirement cars may be switching to 
regular. When they do, knocking complaints mul- 
tiply and the necessity for elevating the octane 
number of regular-grade gasoline becomes apparent. 

As a national average, industry premium sales 
now represent about 28% of the total gasoline sold. 
A fairly large amount of gasoline is sold for com- 
mercial truck and bus, farm, and industrial busi- 
ness. Since we are considering only passenger-car 
requirements in this example, the 28% of all gaso- 
line sola as premium may be corrected to 40% of 
gasoline sold to passenger cars at service stations. 
This indicates that a very large share of the cars 
with high-octane-number requirements are using 
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Fig. 2—Comparison of several combinations of regular and premium grades to meet passenger-car octane requirements 


Curves show range in octane requirements of typical passenger cars, plotted so that per cent of cars free of knock 


can be observed for any given octane-number level. 


All cars are assumed to use same amount of fuel per year, making 


it possible to consider gasoline consumption by gallons in relation to passenger-car octane requirements. 
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Fig. 3—Chart showing octane number (Research Method) of regular 
grade that results in most efficient utilization of available refinery quality 


Calculations made on assumption that premium-grade 
fuel is 92 octane number. Regular grade is then varied in 
quality to see what spread between the two products re- 
sults in most efficient utilization Vertical scale is an indi- 
cation of relative octane-number load imposed on refin- 
ery; it can be seen that minimum load occurs at a spread 
between the two grades of about 9 octane numbers 
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Fig. 4—Source and quality of stocks blended to make finished gasoline 


Shows how finished motor gasoline is made up of blends 
of low-, intermediate-, and high-octane-number stocks. 
Octane numbers are leaded values; again they are offered 
by way of illustration rather than as exact numbers that 
would apply to any particular refinery 


premium grade. Regular grade need not be un- 
usually high in octane number under these condi- 
tions. 

Example Indicates Regular Grade 
About 9 Octane Numbers below Premium—If the 
regular grade is too high in octane number, the 
penalty is too high a manufacturing cost for reg- 
ular grade. If regular grade is too low, it fails to 
meet the needs of all the cars normally consuming 
this gasoline. The natural tendency, then, is for 
those who are in trouble with regular to buy pre- 
mium. There is a happy medium. When it is 
reached we serve the interests of the gasoline-con- 
suming public 

In Fig. 2A we have deliberately established the 
regular grade too low in relation to current vehicle 
needs. It is shown at 80 octane number compared 
to 92 for the premium fuel. At this low level, reg- 
ular grade would meet the needs of only 42% of the 
passenger cars, requiring many cars to switch to 
premium and swelling premium sales to 58%. Not 
only would this be unfair to many of the car owners 
but it would require the manufacture of a high 
volume of high-octane premium gasoline. For this 
reason—and others—U. S. refineries can best carry 
the extra burdens of today’s pressures if premium 
volume is a reasonable per cent of the total gasoline 

In Fig. 2B we have illustrated what would happen 
if regular grade were established at too high a level 
First of all, a large proportion of high-octane 
premium components would have to be taken from 
the premium fuel and put into the regular so as to 
make the necessary volume of high-octane regular 
To keep virtually all the cars out of knocking trou- 
ble, the distribution between the two grades would 
be 28% premium of 92 octane number and 76% 
regular of 86 octane number. As stated before, the 
main objection to this combination would be the 
high cost in money and scarce materials of manu- 
facturing the regular grade. A less important but 
still significant objection to this combination is 
the fact that distribution costs of premium would 
rise sharply if premium represented only 28% of 
total passenger-car gasoline. 

An ideal balance in distribution of refinery qual- 
ity and volume between the two grades is rep- 
resented by Fig. 2C. We worked it out at 41% 
premium of 92 octane number and 59% regular of 
83 octane number. This spread of about 9 octane 
numbers between grades represented an optimum 
balance considering current passenger-car needs 
and distribution of the available refinery quality 
ability .under consideration Bear in mind, of 
course, this is an example intended to show method 
of analysis and that there are a number of other 
factors to be considered before the final quality is 
established. 

The method of analysis to reach optimum spread 
is given in a little more detail in Fig. 3. The vertical 
seale on this chart is an indication of quality load 
imposed on a particular refinery assuming various 
regular-grade octane numbers and a fixed 92- 
octane-number premium. In a seeming paradox, a 
lowering of quality below a certain level fails to 
ease the refiner’s quality problem. There is, in each 
case, a scientifically arrived-at optimum for regu- 
lar, and a deviation from that point raises manu- 
facturing costs. 


Should Be 
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It is re-emphasized that the foregoing quality 
and volume figures need adjustment in the light 
of local conditions in each part of the country and 
in consideration of the general sales programs 
under which individual companies operate. Com- 
petitive conditions and customer buying habits have 
a further bearing on the problem. Finally, indi- 
vidual company refinery facilities can and do have 
a very substantial effect on the quality and volume 
of both grades. The spread in quality, accordingly, 
may vary from time to time as well as from area to 
area. 

Refinery Economics Support Principle of Reason- 
ably Wide Quality Spread—Finished gasoline is 
generally a blend of three principal stocks: low 
octane, made up largely of heavy straight-run 
stock; intermediate, largely thermally cracked; and 
high octane, largely catalytically cracked but in- 
cluding smaller amounts of alkylate, polyform, hy- 
droformed, catalytic poly, reformed, and light 
straight run. AS a very rough approximation, it 
may be said that the leaded (3 cc per gal) octane 
number of the low-octane stocks is 70 to 85, the 
intermediates are 78 to 86, and the high-quality 
stocks are 92 to 98 by the Research Method. 


Generally speaking, the low-octane stocks are 


elevated by blending them with the intermediate- 
or high-quality gasolines. If a large per cent of 
high-quality stocks is used to blend regular-grade 
fuel up to a high quality, then high-quality stocks 
are somewhat degraded and thus made unavailable 
for the premium trade; whereas, if the regular 
grade is maintained at a reasonable quality level, 
less of the premium stocks are needed, and they are 
saved for top-quality needs. 

Many refiners are now installing additional re- 
former capacity to convert heavy straight-run stock 
from low octane to high quality. These units are 
effective in elevating quality, but they are very ex- 
pensive to install and operate. The need for them 
would be minimized to the extent that the most effi- 
cient quality spread between regular and premium 
grade is applied. Fig. 4 helps illustrate this point. 
The refinery processes contributing to the low-, in- 
termediate-, and high-quality stocks are shown 
schematically for their charge stock, and their con- 
tribution to the gasoline fraction of the petroleum 
barrel. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 


Packaging the Passenger .. . 


... like any other fragile item being shipped holds key to car 


and plane accident survival. 


URING the last 10 years, there has been a slow but 

steady increase in the deliberate use of aircraft 
configuration (as well as design, engineering, and 
arrangement of basic structures and cabin installa- 
tions) to protect pilots and passengers in accidents. 
What’s more, a good many of the developments now 
being used to increase crash safety in aviation 
should be useful in cutting the rate of crash-injuries 
in passenger cars. 

The most frequent types of excessive injuries in 
survivable aircraft and automobile accidents are 
fractures of the skull, lesions of the brain, smashing 
of facial bones, and other dangerous or disabling 
injuries of the head. Studies conducted in 1942 re- 
vealed the ability of common structures to protect 
the head at impact velocities of 40-50 mph. These 
observations, together with medical data from air- 
craft accidents, led to studies aimed at providing 
design criteria for modifying the blow-dealing char- 
acteristics and injury potential of objects commonly 
struck by the head in aircraft and automobile acci- 
dents. Though delayed by the current cold war, 
when completed, this investigation should provide 
engineers with working data for cutting the present 
high rate of dangerous head injuries in survivable 
crashes. 
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Shoulder harness used by fighter pilots does an 
amazing job of protecting the head ... but use of 
Shoulder harness and safety belts in autos is not 
even on the horizon. Chief hope of reducing the 
high incidence of head injuries in crashes becomes 
a problem of engineering and redesigning dangerous 
structures so as to offset the severity of head im- 
pacts 

Altho a safety belt does not effectively check the 
velocity of the head, it contributes to safety by 
limiting the range of the head. This permits def- 
inite modification of the injury-potential area. For 
example, the instruments in at least one aircraft 
instrument panel are mounted with shear pins 
which free the instruments from the panel structure 
and allow them to fly out of the way, thereby cutting 
down the danger of the head smashing into them. 
In other small planes, instrument panels of mal- 
leable ductile metal with soft rounded contours have 
replaced sharper and more solid structures. Knobs, 
projections, and many other dangerous projections 
have either been modified or moved out of striking 
range of the head. 

One small plane features a safety windshield 
which pops out of its frame when struck a moderate 
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and non-dangerous blow, thereby offsetting the ex- 
treme danger of solid blows and disfiguring injuries. 
Other protective principles extend to flooring, rud- 
der pedals, control wheels, turnover structures, and 
so forth. 

In six new planes crash-engineering has been ex- 
tended to the cabin and its adjacent structures. 
These planes feature: (1) exceptionally rugged 
passenger compartments; (2) strong energy absorb- 
ing nose seetions; (3) wings, engine mounts, land- 
ing gear, and turnover structure arranged to utilize 
maximum inherent protective features; (4) special 
design in control wheels, instrument panels, and 
seats. No one expects that these improvements are 
going to insure safety for pilots and passengers in 
high speed accidents . .. but in accidents at takeoff 
and landing speeds of from 40 to 60 mph, the danger 
of serious injury in crackups should be offset to an 
important degree. 

The use of structures for protecting the human 
body in aircraft and automobile accidents is still a 
very young engineering art. Only a beginning has 


Backward Seating... 


can curb casualties in airplane crashes, particularly deaths wrongly blamed on 


fires. 


been made in studies for moderating the blow-deal- 
ing qualities of structures which surround us in air- 
craft and automobiles. A great deal of research 
will be necessary before we know what types and 
arrangements of structure are best for absorbing 
the energy of crashes. 

However, without specific crash-injury data, en- 
gineers cannot be expected to know the mechanical 
factors responsible for common and needless dan- 
gers and can have no sound basis for judging either 
the desirability or need of undertaking safer design. 
The only way to find out is to extend the scope of 
present accident investigations in the automobile 
field and, in addition to getting reports on typical 
causes of accidents, get reports on typical and re- 
peated causes of injury. 

(Paper “Accident Survival—Airplane and Passer- 
ger Car” was presented at SAE Annual Meeting, De- 
troit, Jan. 16, 1952. It is available in full in multi- 
lithographed form from SAE Special Publications 
Department. Price: 25¢ to members; 50¢ to non- 
members.) 


And customers don’t mind facing rear. 


Lt.-Col. Edward A. Guilbert 


URRENT medical opinion holds that most pas- 
senger fatalities in aircraft accidents result from 

impact in crash landings. Because fire usually fol- 
lows a crash landing, it was popularly thought that 
the majority of deaths were caused by burning. 
However, medical findings indicate that incinera- 
tion was not the major factor, but rather, that death 
was due primarily to injury at the moment of im- 
pact. Injuries prevented the passenger from escap- 
ing and incineration became inevitable. 

It has also been found that the present safety belt 
is inadequate because it serves only to restrain the 
lower portion of the body. This permits the torso 
to act as a weighted lever driving the 10 lb human 
head forward and subjecting it to an impact force 
greater, in some instances, than that acting on the 
aircraft structure at that point. For this reason, it 
became logical to experiment with a rear-facing 
seat, properly designed and stressed, to provide ade- 
quate support for the back. To this proposal the 
reaction was “people do not like to ride backwards.” 

Rear-facing seating is common in railroad coaches 
and in busses, hence we were unwilling to accept 
common opinion. We questionnaired transconti- 
nental flight passengers from all walks of life and 
found the reaction to this type of seating to be over- 
whelmingly favorable. We have, therefore, initi- 
ated a project which provides for rearward facing 
seats in a portion of our Boeing C-97 fleet, using a 
seat designed to take a 16g forward load based on a 
passenger weight of 225 lb. With a normal passen- 
ger weight of 175 lb, the permissible forward g load 
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increases to approximately 24. Because critical 
cargo as well as passengers must be carried, the 
seat selected is a type which can be folded against 
the side of the fuselage to make room for cargo. 

The public has never refused to ride trains be- 
cause steel cars, fire extinguishers, or other safety 
devices were instailed, nor have they boycotted 
steamships because of lifeboats and emergency 
drills, and the passenger usually appreciates the 
carrier which recognizes possible danger and takes 
precautions to insure maximum safety. 

(Paper “Passenger Handling Techniques” was pre- 
sented at SAE Annual Meeting, Detroit, Jan. 16, 
1952. It is available in full in multilithographed 
form from SAE Special Publications Department 
Price: 25¢ to members; 50¢ to nonmembers.) 

In discussion following this paper, R. N. Janeway 
of Chrysler asked if passengers can take 16 to 20g 
and was answered by Hugh DeHaven of Cornell Uni- 
versity Medical College who said that what a person 
could stand depended partly on duration. If the 
duration is very short, 200g (equivalent of coming 
to a standstill from 200 mph in 6 in.) is bearable. 

R. A. McFarland, Harvard School of Public Health, 
commented that 1,300,000 casualties were trans- 
ported by air in World War II and only 45 of them 
died in flight. It is estimated, he said, that the 
Korean airlift increases an injured man’s chance of 
survival by 80%. Statistics seem to indicate that 
only about one in a million commercial passengers 
dies while in flight, which is astonishing, consider- 
ing the number who must fly with heart ailments. 
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Smooth Surfaces 


Dont Always Give Least Wear 


C. R. Lewis, 


ESEARCH studies show that smooth surfaces wear 
more slowly than rough ones under ideal labora- 
tory conditions. However, in applying the results 
of these experiments to production machinery, it 
is necessary to exercise considerable caution. In 
many cases, fits of wearing surfaces are seldom 
those envisaged by designers, and best results are 
obtained by allowing some initial roughness. 


How Wear Takes Place 


A great deal of laboratory work has been done in 
an attempt to study wear, and to set up some system 
by which its magnitude can be predicted in a given 
set of circumstances. Although the objective of be- 
ing able to predict wear is largely unattained, the 
work done has resulted in a fairly good picture of 
how wear takes place. 

If two surfaces separated by a lubricant are mov- 
ing in relation to each other, only under relatively 
special circumstances will the surfaces fail to be in 
intimate contact at a few points. Part of the load 
between the surfaces will be carried by the lubricant 
and part by the surface area in direct contact. If 
the load at the contact points exceeds a critical 
value known as the flow-pressure, which is related 
to the hardness of the material, plastic deformation 
will take place. 

In general, this deformation will expose portions 
of the material which did not previously form a part 
of the surface. These freshly exposed regions will 
be chemically clean. Such surfaces weld together 
very easily even at low temperatures, as has been 
demonstrated by recent experiments in cold weld- 
ing of aluminum and indium. In many cases the 
welds are sufficiently strong so that they are not 
broken by the continued movement of the bearing 
surfaces, and small amounts of material are trans- 
ferred from one surface to another across the bear- 
ing interface. Occasionally, a piece of material 
torn loose from a bearing surface will also be torn 
loose from the mating surface. Such material 
forms a wear particle which is free to travel through 
the bearing interface under the influence of the 
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motion of the surfaces and lubricant. This appears 
to be the general mechanism by which a lubricated 
surface undergoes wear. 

According to this picture, severity of wear will 
depend on the physical properties of the wearing 
surface and on the number and size of the regions 
of the surface which are actually in contact with 
the mating material. It can thus be seen that a 
rough surface will be more subject to wear than a 
smooth one. If a surface is rough, the contact areas 
will be relatively few and small and will be sub- 
jected to high unit loads. As the higher asperities 
are removed, only a small number of slightly lower 
ones will make direct contact which will, in turn, 
be worn off, and the process will continue. 


More Wear Occurs on Rough Surfaces 


General experience has confirmed that normally 
more wear will occur on rougher surfaces. A con- 
siderable number of laboratory investigations have 
given the same result. 

Fig. 1 shows a family of curves relating friction 
to operating conditions for a flat slider test sample. 
On the basis of the picture given above, friction 
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Fig. 1—This family of curves shows the effect of surface finish on fric- 
tion and lubrication 
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Fig. 2—Wear of journal bearings as a function of initial surface roughness 


consists of two components—one due to energy 
losses in the lubricant from viscosity effects, and 
the other to work done in the bearing surface in 
plastically deforming the material and in breaking 
the interfacial welds that are formed. There is no 
direct connection between friction and wear, but, 
in general, conditions tending to give high friction 
will also give high wear. In the figure, Z is the 
lubricant viscosity, N is the relative speed of the 
rubbing surfaces, and P is the pressure between 
them. It can be shown theoretically, that if a com- 
plete lubricant film separates the two surfaces, 
(= 

P 
tion. Conversely, if such a linear relationship ex- 
ists, it can be assumed that a lubricant film sepa- 
rates the rubbing surfaces, and no wear can occur. 
If the coefficient of friction is not proportional to 

ZN 

P 
occur. In general, the wider the divergence from 
proportionality, the more severe will be the condi- 
tions leading to wear. The figure shows that, for a 
given speed, such divergence occurs for a much 
lighter load or a more viscous oil if the surface is 
rough than if it is smooth. 

Other more direct investigations have led to the 
same results. Fig. 2 shows the wear of steel jour- 
nals running in babbitt as a function of initial sur- 
face roughness; Fig. 3 the wear of steel bearing 
races in a simulated gear test. In this figure, a.de- 
crease in roughness is shown as the test progressed, 
with a corresponding decrease in wear rate. A 
number of other laboratory tests could be cited, all 
giving the result that, under normal lubricated con- 
ditions, wear decreases as surface roughness is 
decreased. 


) 4 is linearly related to the coefficient of fric- 


) 4, intimate contact, and consequent wear, can 


Effect of Secondary Influences on Wear 


The effects just described may be called the pri- 
mary relation between surface roughness and wear. 
There are less obvious secondary effects which, in 
any given case, may be of equal importance. 

Returning to our picture of how normal wear 
takes place, it will be seen that plastic deformation 
of surface material and breaking of interfacial 
welds generates heat and causes local temperature 
increases. Any material has a limiting tempera- 
ture, called the scuffing temperature, above which 
extensive damage to the surface occurs. Most sur- 
face failures of such wearing parts as gear teeth and 


58 


piston rings involve this process. In some cases, 
scuffed surfaces may be restored by further running 
under less severe conditions, but in any case the 
amount of material removed is undesirably large. 
To prevent scuffing, it is generally preferable to 
generate this frictional heat at a relatively large 
number of lightly-loaded contact points rather than 
at a few highly-loaded ones. This means that a 
smooth surface is better able to resist scuffing than 
a rough one. This statement, which appears con- 
trary to many experiences that initially smooth sur- 
faces are readily subject to scuffing, will be discussed 
further below. 

It has been found by a number of investigators 
that the actual surface of a wearing part consists of 
a thin film of some material different from the bulk 
material of the part. For most metals this film is 
an oxide, but it may under certain conditions be a 
nitride, sulfide, or phosphide. The atmosphere sur- 
rounding the wearing surface, as well as the nature 
of the lubricant, is important in determining the 
nature of this film. Its presence is necessary in 
preventing undue wear since it acts to prevent in- 
terfacial welds. (According to our general picture 
of wear, such a weld occurs only when a surface is 
plastically deformed sufficiently to rupture this film 
and expose a fresh uncontaminated surface.) 

One more effect of surface roughness on wear 
should be noted. It has been found experimentally 
that anti-wear additives and oiliness additives, such 
as tricresyl phosphate and fatty acids, are less effec- 
tive on rough surfaces and may, in some cases, 
actually increase wear. Fig. 4 shows test results 
illustrating this point. The cause of this behavior 
is not clearly understood. 

Up to this point, discussion has been limited to 
surfaces of uniform roughness. In a considerable 
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Fig. 3—Wear of simulated gears as a function of surface finish 
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number of isolated instances, surfaces of the so- 
called “interrupted type” have proven beneficial in 
reducing wear. Such surfaces consist of a series of 
smooth plateaus alternating with depressions. No 
systematic study of this type of surface has been 
undertaken, but sufficient data are available to war- 
rant a few tentative remarks concerning their be- 
havior. In some preliminary tests, no benefit from 
this surface configuration was found at low speeds 
and loads. However, a significant reduction in fric- 
tion and wear was obtained at high speeds and load. 
Over a range of operating conditions of medium 
severity, behavior was dependent on the surface 
roughness of the plateau areas in the same manner 
as for a continuous surface. 

On the basis of these preliminary results, it is 
felt that increased performance of interrupted-type 
surfaces may be due to several factors. In cases of 
incipient scuffing, surface damage is likely to be 
limited to one plateau area, and does not spread 
over the entire wearing surface. Wear particles are 
removed rapidly, being trapped in the depressions, 
and become less important as a factor in wear. If, 
due to high local wear, the temperature of one 
plateau is raised, thermal expansion of the lubricant 
in adjacent depressions will tend to supply lubricant 
between the contacting surfaces, which will remove 
heat. For all of these reasons, interrupted surfaces 
appear to offer benefits in wear reduction under 
severe operating conditions. To better understand 
the behavior of these surfaces, a series of experi- 
ments is needed to determine the effect of size, 
shape, and distribution of these interruptions as 
functions of the operating conditions of test sur- 
faces. 

Discussion so far has been concerned only with 
lubricated surfaces. Most of the arguments remain 
the same for the case of dry wear, except that the 
importance of the physical and metallurgical char- 
acteristics of the wearing surfaces will be increased. 
Wear will also be more strongly affected by the na- 
ture of surface films and surrounding atmosphere. 
Since the rate of wear will normally be higher for 
unlubricated surfaces, surface roughness will in 
general be important only in determining running- 
in characteristics and will have less effect on con- 
tinued performance. With these differences in 
mind, the arguments given above, particularly those 
concerning the effect of wear particles, will apply 
equally well to dry lubricated surfaces 

The work described so far in this discussion has 
all been done in research laboratories. In applying 
the results of these experiments to the determina- 
tion of the proper surface roughness for a produc- 
tion application, it is necessary to use considerable 
caution. If a new piece of machinery is made with 
initially very smooth surfaces with the expectation 
of reducing wear, the designer may be seriously dis- 
appointed. It is true that under ideal laboratory 
conditions smooth surfaces wear more slowly than 
rough ones. However, in practical machinery, 
manufacturing tolerances appear that were not in 
the original design, assembly deflections occur which 
were not allowed for, and thermal distortions appear 
far more often in operating machines than on draft- 
ing tables. Asa result of the accumulation of these 
small factors, the fits of wearing surfaces are seldom 
those envisaged by the designer, or those best suited 
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Fig. 4—Certain anti-wear additives actually increase wear on rough 
surfaces 


to the operation of the particular part. 

Under these circumstances, best results are ob- 
tained by allowing some initial roughness on wear- 
ing surfaces. If a surface is made too smooth 
initially, the small actual contact area which carries 
the load grows larger slowly, due to the low wear 
rate of the smooth surface. Even after prolonged 
running, sufficient wear may not occur to compen- 
sate for the irregularities discussed above. On a 
smooth surface, the asperities usually have very 
gradual slopes so that plastic deformation is reduced 
due to the support at the sides of the asperities. 
With gradual slopes, actual contact area increases 
rapidly as wear progresses. Both of these factors 
contribute to a low initial wear with smooth sur- 
faces. On such surfaces, running-in requires an 
excessive time, and scoring and seizure may occur 
due to insufficient run-in, even after prolonged 
periods of operation. On a somewhat rougher sur- 
face, the highly-loaded contact points will wear so 
as to distribute the load more uniformly and pro- 
vide mutually compatible mating surfaces after a 
short run-in period. If the initial surface is too 
rough, the wear rate is high, but the run-in period 
to remove the surface asperities is longer, and there 
is danger of destructive wear with no suitable 
run-in. 

The optimum roughness for a given surface must 
be a matter of either experiment or experience. In 
general, as design and manufacturing practice for 
a given surface is improved, it is feasible to decrease 
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the surface roughness and to realize the inherently 
lower wear of smooth surfaces. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Excerpts from Discussion 


By T. O. Kuivinen 
Cooper-Bessemer Corp. 


stood phenomena on how wear occurs between 
two rubbing surfaces separated by a lubricant film. 
He places surface environments among the less ob- 
vious factors affecting wear. However, many ex- 
periments with cylinder wear indicate that proper 
design around the cylinder wall and piston ring belt 
are extremely important to obtain minimum wear. 

Cylinder liners must be well cooled around the 
combustion space. Piston rings must be protected 
by proper piston design to keep heat flowing to the 
piston coolant. These features are necessary to 
maintain lubrication—for in such zones it is likely 
that boundary lubrication exists even under the best 
conditions of design, surface finish, and suitable 
run-in mating of the rubbing surfaces. Poor lubri- 
cation results in accelerated wear, scuffing, or even 
seizure, regardless of the smoothness of the sur- 
faces. Piston ring width and material influence 
wear to a marked degree. 

Another experience which demonstrates that rub- 
bing surfaces can be too smooth occurred in lapped 
fuel-pump plungers and barrels. We formerly 
lapped the bore and plunger to a very low value of 
roughness in micro-inches. Frequent galling oc- 
curred during run-in. As explained by Lewis, it 
was apparent that initial wear on the actual contact 
area was so slow that mating of the surfaces was 
not reached prior to localized welding and destruc- 
tion of the surface. By finishing to somewhat 
rougher micro-inch finish, this galling was avoided. 

In general, it can be concluded that smoother 
finishes result in less wear, but it is far more im- 
portant to obtain the right character of finish than 
an extremely low micro-inch reading. Proper de- 
sign to aid in maintaining lubrication cannot be 
ignored, particularly in reciprocating parts 


ae paper ably presents the generally under- 


By A. F. Underwood 
General Motors Research Laboratories 


E wish to amplify a few of the points made in this 

excellent paper. 

Fig. 4 refers to the influence of surface roughness 
and the use of an additive in an oil on wear rate. 
The effects shown in the figure have been demon- 
strated in other tests conducted by ourselves and 


many investigators. 
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In our opinion the reason for the crossing of the 
two lines is the chemical activity of the additive. 
If a low average roughness is used, the additive will 
reduce the wear rate by the well-known chemical 
action of producing a better surface film on the 
steel. In other words, the straight base oil does not 
give as good protection as when an additive is used. 
However, at higher average roughness values the in- 
creased severity of the surface action greatly ac- 
celerates the chemical activity and the same addi- 
tive may produce high rates of wear. In fact, under 
certain operating conditions, the wear rate can be 
even greater than if the straight base oil is used. 

The point at which the curves cross over in a 
given test is dependent upon the chemical activity 
of the additive and the protection imparted by the 
base oil. A practical example of this situation is 
the lubricant used in hypoid rear axles. In the 
early days, a suitable hypoid rear axle lubricant was 
developed to give correct chemical activity with low 
wear. When this lubricant was later used in hypoid 
differentials for trucks, it was found to be so active 
that it produced high wear on the gear teeth. 
Therefore, it became necessary to make another 
lubricant having less chemical activity. Today a 
multi-purpose lubricant has been developed which 
covers both types of operation 

Lewis points out, “If a new piece of machinery is 
made with initially very smooth surfaces with the 
expectation of reducing wear, the designer may be 
seriously disappointed.” We feel this is a very im- 
portant point. With present-day machine tools, it 
is probably as easy to make certain surfaces too 
smooth as it is to make them too rough. Cylinder 
barrels illustrate this problem. 

It might also be mentioned that the interrupted 
surfaces to which Lewis refers are merely rough 
surfaces which have been “run-in” by a machine 
tool operation before assembly in the machine. 


By E. T. Neubauer 
Arthur L. Fields Chevrolet Co. 


EWIS’ peper answers many apparent discrepan- 

cies regarding wear in relation to surface finish. 

On several occasions the writer has had experi- 
ences which indicated that smooth surfaces are not 
as good as rough ones. 

In one case, the surfaces of the piston and cyl- 
inder of a refrigerator compressor were made 
smoother without changing the original running fit. 
A high failure rate resulted. Proper running fits for 
the smoother surfaces had to be specified. 

In another case, an anti-friction bearing was pre- 
loaded to hold bearing play to practically zero. Su- 
per-finished bearings with the same preload caused 
75% failure in about 2000 hr. It thus became nec- 
essary to reduce the preload at initial assembly. 

These experiences substantiate Lewis’ conclusion 
that smooth finished bearings must have proper 
running fits engineered into them. 
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Many 


Nations 
Trade 
Ideas 
at Aero 


Meeting 


H.R.H. Prince Bernhard of the Netherlands shown with Jerome Lederer, general chairman of the meeting 


Prince Bernhard was principal speaker at the dinner. 


He is a pilot with several thousand hours of soloing 


to his credit as well as a director of the Dutch airline KLM. The Prince was on a four-week tour of the 
United States and Canada with his wife, Queen Juliana 


AE’S FIRST International Aeronautic Meeting 
§ was truly international. 

Participants came from all points of the Atlantic 
community for three days of technical sessions 
April 21-23 at New York’s Hotel Statler. Prince 
Bernhard, the Prince of the Netherlands spoke at 
the dinner climaxing the sessions. Continental and 
British aircraft developments were the subject of an 
all-day panel interposed between two days of dis- 
cussions of American problems and achievements 
French turbine engines as well as the products of 
24 American manufacturers appeared in the SAE 
Aircraft Engineering Display. And British engines 
and propellers were part of the exhibit that drew 
some 1200 to the New York International Airport at 
Idlewild for the Technical Air Review April 24. 

Prince Bernhard urged Americans to give the 
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European aircraft industry the orders it needs to 
survive. On the Continent, His Royal Highness ex- 
plained, a large proportion of the available produc- 
tion capacity, including skilled machinists and ex- 
perienced engineers, is not fully productive because 
of lack of work. Leaving out the European aircraft 
industry, he warned, could give a bitter taste to 
cooperation within the Atlantic Pact. (A feature 
article excerpted from the Prince’s speech will ap- 
pear in the July issue of SAE Journal.) 

The portion of the European aviation industry 
that is at work has been producing interesting re- 
sults, the Panel on International Aircraft Develop- 
ments proved. Panel Chairman Jerome Lederer, 
who was also general chairman of the entire meet- 
ing, explained that when members of the Foreign 
Survey Group of the CAA Prototype Aircraft Ad- 
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Four men who spoke at the dinner pose together at the reception for speakers-table guests. | 
SAE President D. P. Barnard spoke on the theme that “timing often determines the success 


behalf of the host Section, SAE Metropolitan Section 


or failure of an idea 


the Prince of the Netherlands, gave the principal address 


visory Committee returned from their European 
tour last year, they were convinced the east side of 
the Atlantic had many ideas to share with the west 
The panel was arranged to facilitate that exchange 
It provided these giimpses 


France Turbomeca has developed a series of small 
turbine engines. They include a shaft turbine 
rated at 280 hp at 35,000 rpm which weighs only 185 
lb, a compressed air generator delivering 2000 cfm 
at 50 to 60 psi, a turbojet rated at 330 lb thrust, a 
turbojet rated at 880 lb thrust, and a ducted fan 
The French airfame manufacturer SNCASO has in- 
stalled the shaft turbine in an Ariel III helicopter 
to drive an air compressor whose output is ducted 
up through the rotor blades. There fuel is added 
and burned, resulting in a high-velocity jet. This 
powerplant increases payload 40% over the piston 
engine and mechanical drive system for flights of 
1‘. to 2 hr. 


and urged a middle-of-the-road course between engineering radicalism and extreme conservatism 
Harold R. Harris of Pan American World Airways was toastmaster 


E. Schipper, Jr. (left) welcomed the diners on 


H.R.H. Prince Bernhard 


These facts were presented by Whitney Collins of 
Continental Aviation and Engineering Corp., which 
is licensed by Turbomeca 


Sweden Scandinavian Airlines has an engine test 
cell so well sound-proofed that the control room 
operators listen to radio music as they put over- 


hauled engines through run-in and test periods. 
The secret of the quiet test plant, according to 
SAS'’s Bo Hoffstrom, is fivefold 


e The airflow is kept close to the theoretical mini- 
mum required for consumption and cooling 

e The air is channeled at high speed through the 
narrowest possible ducts 

e Inner walls of the test chamber are lined with 
perforated bricks arranged to form acoustic filters 
These are sized to absorb the prevailing sound fre- 
quencies. 

e The test plant is housed away from other build- 
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ings in a structure with thick, heavy walis. 
e Inlet and outlet channels have high aspect ratio 
and many right-angle turns. 


England Silver City Airways is prospering in its 
business of flying cars where they cannot drive. In 
1951, the fourth year of their cross-Channel 
Lympne-to-Le Touquet operation, they flew nearly 
13,000 vehicles and the 30,000 passengers that ac- 
companied them. This year they have started air 
ferries between Southampton and Cherbourg and 
between Southend and Ostend. 

Platform length and passenger seating facilities 
are the limitations of Silver City’s present eight 
Bristol freighters. Six new Bristol freighters on 
order will have longer cargo holds and seats for 20 
passengers. Space is so precious that the carrier is 
even toying with the idea of carrying passengers 
standing up in chest harnesses, according to its 
managing director Air Commodore G. J. Powell. 
(Passengers can’t sit in their cars during flights be- 
cause the car springs would make the ride too un- 
comfortable.) 

Eventually Silver City hopes to have pod-carrying 
helicopters on its ferry service, Powell said. While 
the helicopter is approaching with one pod, an- 
other pod can be loaded and cleared through cus- 
toms, thereby heightening utilization of the expen- 
sive power unit. 


Switzerland Two Swiss airlines-operation ex- 
perts have devised a method of comparing aircraft 
proposed for purchase which results in a three- 
dimensional graph of net income as a function of 
number of passengers and mean stage length. The 
method considers whole fleets of the types proposed 
and their revenue as well as their cost. 

The method was detailed in the paper “Economics 
of New Aircraft Selection” by Armin Baltensweiler 
of Swiss Air Lines and Werner Guldimann, an avia- 
tion consultant practicing in Zurich. 


Netherlands—studies by KLM-Royal Dutch Air- 
lines indicate that turbojet transports won’t become 
obsolescent so fast as piston-engine transports have. 
Edward Driessen of KLM reasons that the first 
turbojet transports will have speeds of 500-600 mph 
Lower speeds give poorer fuel economy. But higher 
speeds would not improve fuel economy. So speeds 
probably will not be boosted beyond 500-600 mph 
until supersonic operation becomes practical at 
least a decade from now. 

Therefore, Driessen figures, well designed jet 
transports may serve 10 or 15 years, especially if the 
airframes are designed for replacement of the en- 
gines as improved models come along. 


JUNE, 1952 


Beard Gets Boutonniere 


An airline hostess presents Dan Beard with a boutonniere 
while Mrs. Beard looks on. Beard arranged for nine airlines 
to fly in flowers for all 600 attending the Aeronautic Meeting 
dinner and to send hostesses to affix the flowers. The co 
operating airlines and the flowers they supplied were 


orchids from Mexico 
carnations from New Orleans 
cornflowers from Bermuda 
tuberoses from Puerto Rico 
carnations from Florida 
heather from Scotland 
carnations from Canada 
strelitzia reginae from Algiers 
carnations from Denver 


American 
Capital 
Colonial 
Eastern 
National 

Pan American 
Trans-Canada 
Trans World 
United 


England British European Airways, too, is pre- 


paring for introduction of new aircraft. To collect 
data on the Dart engines that will power BEA’s 
on-order Viscounts, the airline is flying Darts in two 
DC-3’s, R. C. Morgan explained. Engine overhaul 
life at present is only 250 hr. But prospects are 
that overhaul periods will be 500 hr by the time the 
Viscounts are introduced and will eventually be 
1000 hr. Generator brushes have been the worst 
troublemakers so far. High-frequency vibration is 
suspected to cause their rapid wear 

In England, it was explained in a paper by S. Scott 


At the upper tier of the speakers’ table were diplomatic and 
consular representatives of Norway, Great Britain, Spain, Italy 
France, Greece, Luxembourg, the Netherlands, Belgium, Iceland 
Sweden, Turkey, Portugal, and Denmark. Among those seated 
at the lower tier were 15 top executives of companies in the 
aviation industry, six officers of aviation organizations, eight 
aviation leaders in government service, and a number of SAE 
officers 





V-P’s for Aircraft Powerplants, Aircraft, and Air Transport 


Hall, the Ministry of Supply undertakes the develop- 
ment of all aircraft for the government-owned air- 
line corporations. But the corporations have the 
right to place contracts directly with manufactur- 
ers if they wish. The Ministry of Supply also de- 
velops and produces all aircraft for the British mili- 
tary services. Because of Hall's illness, his paper 
was presented by R. A. Shaw. Both Hall and Shaw 
are with the Ministry of Supply. 


Chairmen for the morning, afternoon, and even- 
ing sessions of the pane! were J. J. Green of Can- 
ada’s Defense Research Board; Dixon Speas, now 
an aviation consultant; and E. P. Warner of the 
International Civil Aviation Organization. The 
Panel was sponsored by all three SAE Activities 
Air Transport, Aircraft, and Aircraft Powerplant 
sponsoring the Meeting. 

In the Symposium on Control of Aircraft Ground 
Noise, Roland Bourne agreed with Hoffstrom of SAS 
that narrow air ducts and thick test-house walls 
keep down outside noise levels. Bourne reported 
also that round air orifices generate less noise than 
elliptical ones. Bourne is with Maxim Silencer. 

Two other speakers pointed out the seriousness of 
the noise problem. L. L. Beranek presented graphs 
showing that, assuming a 5-deg take-off angle, noise 
of a six-engine jet-with-afterburner plane rates 80 
phons (“very objectionable’) or more for 12 miles 
on the ground along the plane’s take-off and climb 
path. Four turboprops with supersonic propellers 
deliver 80 phons or more for 16 miles. (Beranek’s 
firm is Bolt, Beranek, and Newman.) J. V. Bern- 
ardo of CAA noted that noise of planes from New 
York International Airport has led Cedarhurst, 
Long Island to legislate that “It shall be unlawful 
for any person to avigate any aircraft within 1000 
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Three SAE vice-presidents 
chat before the Aeronautic 
Meeting dinner. They are 
(left to right) Frank Mock 
of Bendix Products, Roy 
Shoults of General Electric 
and Allen Dallas of the Air 
Transport Association staff 


ft in any direction from any dwelling in the village.” 

Other participants in the symposium had plenty 
of suggestions—some serious, some not. John Lee 
of United Aircraft wondered if it would be possible 
to install a shield on jet aircraft to deflect jet noise 
upward. Thinking of ocean liners and tugs, R. A. 
Shaw of the British Ministry of Supply suggested 
helicopters to lift jet planes to altitudes where their 
starting noise would not be objectionable. Amer- 
ican Airlines’ M. G. Beard proposed that property 
around airports be bought up and resold for fac- 
tories to be built with special sound-exclusion fea- 
tures. Bourne asked if runways could be en- 
trenched 30 ft. 

T. P. Wright of Cornell University served as chair- 
man of the ground-noise symposium. 

Observations of the Allison Turboliner give fairly 
hopeful estimates of turboprop ground noise. At 
zero forward speed and take-off power, noise level 
of the Turboliner was said to be quite intense. But 
it diminishes to surprisingly low values as ground 
roll progresses to the break-ground point. At the 
end of the runway the Turboliner is no noisier than 
the swoosh of a jet passing overhead. With the 
Turboliner at 5000 ft, its noise is barely detectable 
on the ground, although standard Convair 240’s are 
readily audible. 

The Turboliner is a Convair 240 Allison bought 
and had equipped with their T38 turboprops to gain 
flight experience with them, explained D. J. Nolan 
of Allison. He reported that take-off runs take less 
than 2000 ft and landings using reverse thrust are 
even shorter. Specific range studies showed that 
nearly 1 mpg was available at 17,500 ft. 

Greater economy will, of course, result from im- 
provements such as higher operating temperatures 
and lighter components in turbine engines. But 
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Exhibitors at Engineering Display 


AiResearch . . . Aviation Engineering Corp. .. . 
Bendix Products .. . . Boeing . . . . Continental 
Aviation & Engineering . . . Curtiss-Wright .. . 
Elastic Stop Nut . . . Fairchild Engine Division . . . 
Garlock Packing Co. . . . Hi-Shear Rivet Tool .. . 


Jack & Heintz . . . Johns-Manville . . . Lear, Inc. 
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.. . Marman Products .. . New York Air Brake 


.... Resistoflex ... . Scintilla Magneto... . 


Servomechanisms Société Nationale de 


Constructions Aeronautiques du Sud-Ouest .. . 


Solar .. . Stratos .. . Titeflex ... U. S. Steel 


... . Mickers, Inc.. . . . Western Gear Works 
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those who count on titanium to do the trick may be 
somewhat disappointed, H. H. Hanink showed. He 
and his coworkers at Wright Aeronautical have 
found that while titanium saves weight, it has un- 


Wheelon of Douglas 
Gets Wright Bros. Medal 


O. A. Wheelon, production design engineer of 
Douglas Aircraft Co., Inc., received the 1951 
Wright Brothers Medal at the Aeronautic Meet- 
ing Dinner on April 23. Harold Hoekstra, 1951 
chairman of SAE’s Wright Brothers Medal Board 
of Award, made the presentation. 


In accepting the award, he gave credit for 
their help to David Grimes of the Air Materiel 
Command labs, Emerson LaBombard and Charles 
Hedges of Douglas, and “a graduate student at 
M.1.T. named Albert Wheelon, who is my son.” 


Wheelon got the award for his paper on “De- 
sign and Manufacturing Techniques with Titan- 
ium.” The Medal Board voted it the best paper 
presented in 1951 before SAE on ‘aerodynamics 
or structural theory or research, or airplane de- 
sign or construction.” 


Techniques for using titanium are currently 
important, the paper brings out, because titanium 
has considerable weight advantages over stain- 
less steel, the material normally used for aircraft 
parts which are subjected to temperatures above 
the range where aluminum and its alloys are 
advantageous 


The paper was printed in full in the April 1952 
issue of SAE Quarterly Transactions. 


Wheelon is the twenty-third recipient of the 
Wright Brothers Medal. 


desirable creep-strength and _  notch-sensitivity 
properties. Titanium alloy compressor discs do not 
appear to offer suitable creep strength much beyond 
700 F. Titanium blades may be overly sensitive to 
damage from nicks and scratches incurred in hand- 
ling or engine operation. Besides, titanium parts 
are more expensive than steel to forge and machine. 

Both Nolan and Hannink spoke at the Monday 
morning session over which H. C. Hill presided. 

At the Monday afternoon session, of which Jere 
Farrah was chairman, W. C. Dietz of Consolidated 
Vultee presented some information gained in design 
of the cabin pressurization for the B-36 that in- 
terested designers of both military and civil air- 
craft. An inner safety glass panel, he said, will 
prevent ejection of personnel in case the outer 
window fails. 

As for injuries due to expansion of internal body 
gases during sudden decompression, Dietz said the 
danger was slight. The B-36 could sustain damage 
opening up a hole of up to 35 sq ft without exceeding 
the human gas-expansion tolerance. Chances of 
such a failure are extremely remote, Dietz felt. 

Airlines like cabin pressurization so well that they 
want it even in their short-haul equipment, accord- 
ing to E. S. McCarthy of TWA. Along with it, he 
said, they want control of dry bulb temperature; 
plenty of ventilation, including 1-2 lb of fresh air 
per min per occupant; control of airflow direction; 
and uniform dry bulb temperature distribution in 
passenger compartments. 

Advances in flight testing of military aircraft 
were detailed in the Monday evening session, over 
which R. M. Stanley presided. Col. F. J. Ascani, in 
presenting the paper he prepared with his USAF 
colleague Col. J. S. Holtoner, described the new All- 
Altitude Speed Course at Edwards Air Force Base. 
Unique feature of this course is its radio-beam end 
markers. Beams extend to the high altitudes where 
the full performance range of modern aircraft can 
be realized. 

The Navy is now analyzing climb performance on 
the basis of total energy instead of potential energy, 
Rear Admiral W. V. Davis, Jr. revealed in his dis- 
cussion of Navy flight-test facilities. The new ap- 
proach results in an entirely different climb sched- 
ule, he said. In one case, the new schedule requires 
7-10% less time. 

Plotting boards initially developed for tracing 
navigation positions have been adapted for locating 
the boundaries of compressor stall, W. J. Kunz of 
Bendix Products related. The board is set up to 
record fuel flow versus engine rpm and compressor 
discharge pressure versus engine rpm. The result- 
ing data are being used to develop controls for tur- 
bine engines. 

Kunz presented his paper at the Wednesday 
afternoon session, of which D. Q. Marshall was 
chairman. The other paper scheduled for this 
session, “Mechanical Engineering Applied to Elec- 
tronic Fuel Control Design” by T. P. Farkas, J. A. 
Osterman, and S. G. Best of Hamilton Standard, 
was not presented because of lack of clearance by 
U. S. military security agencies. 
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Technical Air 


H. R. H. Prince Bernhard of 
the Netherlands and his aide de 
camp, Major G. Sonderman who 
is chief test pilot of the Fokker 
Aircraft Co., made a whirlwind 
inspection tour of the T.A.R.— 
and liked what they saw 


SAE took over one runway of New York In- 
ternational Airport at Idlewild for a huge 
Technical Air Review on April 24, the day 
following the three days of Aeronautic Meet- 
ing technical sessions. 


More than 1200 members and guests at- 
tended, including H. R. H. Prince Bernhard 
of the Netherlands; Major Gen. L. C. Craigie, 
Deputy Chief of Staff for Development, 
USAF; scores of foreign visitors; and a Voice 
of America team. 


Chartered buses deposited the visitors at 
the airport about 10 o'clock. They spent the 
morning looking over 22 aircraft and a circus 
tentful of engine and accessory displays. 
(Some of the exhibits they saw are pictured 
on the next four pages. ) 


The Review drew a sunny but windy day 
this year, and visitors were glad to go into the 
big food tent at noon for box lunches and hot 
coffee. Afterwards they had a chance to watch 


Review 


most of the display helicopters and airplanes 


take off. 


J. D. Redding, Executive Director of the 
Research and Development Board’s Com- 
mittee on Aeronautics, materially assisted Re- 
view Committee Chairman Dixon Speas in 
securing the military aircraft exhibited. 
Redding was a member of the Review Com- 
mittee along with O. E. Kirchner, deputy 
committee chairman; F. M. Glass; H. D. Hoeks- 
tra; Jerome Lederer; R. W. Rummel; and J. R. 
Wiley. 


Many of the exhibits were lent by the Army, 
Navy, and Air Force. Others came from 
Allison, AiResearch, Beech, Boeing, Bristol 
Aeroplane, CAA, Curtiss-Wright (in col- 
laboration with Armstrong, Siddeley), Con- 
tinental Aircraft (builder of the Fulton Air- 
phibian), Continental Aircraft and Engineer- 
ing (licensee of Turbomeca), Eastern Air- 
lines, Fairchild, General Electric, Grumman, 
Piper, Rotol, Slick, SNCASO, and TWA. 
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Idlewild Show 
To Display of 


Woods (left) and Zand (center) chat with Dixon 


Speas, chairman of the Technical Air Review 


Committee, about show highlights such as . . . 


. the Grumman Albatross, an amphibian flying boat. 
They were intrigued with the landing gear of this ship 


~ 
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SAE Journal Camera Followed S. J. Zand 
At the Third Annual Technical Air Review. 


. the gear of the experimental crop sprayer (built by 
Texas AGM) which snaps off if it hits a tree. An- 
other... 


. . . and deadlier exterminator is the Douglas FD3-1 
Skyknight, a Navy all-weather fighter. It has a two- 
man crew like . . . 
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Draws Over 1200 
Newest Airplanes 


(Lord Mfg. Co.) and R. J. Woods (Bell Aircraft) 
Here Are Some of the Things They Saw 


5 . . propellers; but this DC-6, oper- 
A. . . Lockeed’s F-94B Air Force fighter. Turbojets like ated by Slick, has four. Latest in 
this need no... . cargo carriers .. . 


71 . . for the military is the Fairchild XC-120 pack plane. An offshoot of the C-119 “Flying Box- 
car,” this airplane has a detachable pod for the cargo compartment, so the craft can operate like 
a tractor-trailer truck. The display also revealed a military interest in . . . 
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9. . . the North American Savage, a carrier-based attack 
and search plane. An even more unusual dual-func- 
tion craft is... 


§ . . helicopters. This Sikorsky general utility ‘copter 
is a Navy machine, as is . . . 


. . the Panther fighter, which Grumman is building 


10 . , the Airphibian, that doubles as car and airplane. Il in quantity for the Navy. It has one turbojet engine, 
It’s not yet in production, like . . . whereas .. . 


12 . . there are six on the Boeing B-47. This Air Force medium bomber is one of the fastest in the 
world, It crossed the country in 3 hr and 46 min, at an average speed of 607 mph in 1949. It's 
weight, when fully loaded, is reported to be about 185,000 Ib, which is about 90 times the weight of . . . 
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13: . . the Army’s general utility helicopter. 
engineer of Bell Aircraft, manufacturer of this machine. 


tured... 


14 . . a tentful of the newest in engines and propellers. 
Several powerplants on display were cut-away models 
with innards that could be operated by hand controls. 
British, French, and American equipment shared the spot- 


light in the ‘under cover’ part of the show. This equip- 
ment together with engineers from a number of foreign 
countries who viewed the planes and engines on exhibit 
added an international flavor to the display. One engine 
shown that typified this kind of engineering cooperation 
was... 
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Incidentally, Woods (right) is chief 
The display also fea- 


15: . . the Mamba, exhibited by Curtiss-Wright. This 
is a turboprop powerplant, designed by Armstrong Sid- 
deley Motors Ltd., which Curtiss-Wright has been licensed 
to build in this country. 





How to Design 


IGIDITY of convertible bodies can be increased, 
but not by waving a magic wand and chanting a 

few magic words. Some engineering problems can 
be solved by slide rule or handbook methods—but 
not this one. No mechanism responds less to logic, 
or is as unpredictable, as a convertible. Hence, 
while there are many basic ways to improve con- 
vertible rigidity, each technique may or may not 
work in a particular case. It is a matter of cut and 
try on each individual model. 

Why do convertibles present such a rigidity prob- 
lem? What are some of the methods being used to 
help solve it? These are questions that can be 
answered 


Car Likened to Bridge 


In certain respects an automobile can be com- 
pared to a bridge. And it’s just not mechanically 
practical to reduce the depth of any bridge structure 
almost 10 to 1 and expect to end up with the same 
rigidity and strength—-no matter how well it is 
braced. 

This is exactly what is done when a closed car is 
cut down to make a convertible. The only depth 
left between the hinge and lock pillars is a thin plat- 
form that can never exceed the thickness of the 
underbody nested over the chassis frame. Yet most 
buyers demand that this structure carry the same 
load and take the same shocks as a closed model. 

Thus, body engineers are continually faced with 
the problem of eliminating or reducing these two 
types of movement: 


1. Bending or sagging in the middle between the 
axles. 

2. Torsional movement 
rear ends of the car 


between the front and 


Bending movement shows up when the front or 


The body structure of a car can be 
likened to a bridge. 


rear wheels hit an obstruction at the same time, 
such as in crossing railroad tracks or driving on a 
washboard road. If unchecked, this results in the 
old touring car complaint that the lock faces of the 
doors bump against the body pillars. 

Torsional movement occurs when one wheel after 
another strikes a bump or chuck hole, or when one 
drives diagonally over a railroad crossing. This 
motion is most destructive because it racks the 
whole body structure. If unchecked, it will lead to 
squeaks, rattles, weather leaks, and, in extreme 
cases, to wheel tramp. 

Since convertible design provides only a thin plat- 
form between body pillars, this is the logical place 
to start beefing up. Of course, limitations of weight 
and cost prevent making the underbody like a cast 
iron surface plate—about what would be required 
to equal the rigidity of a closed car. But a great 
deal can be, and is being, done .. . and the place to 
start is with the chassis frame 


Chassis Frames Strengthened 


All frames used under convertible bodies are 
strengthened in some manner over those used on 
closed models. Those cars having boxed in frame 
side rails, but no center “X” member, add this mem- 
ber when the frame is used under a convertible. 
Where an “X” member is standard, it is made of 
heavier gage when used on a convertible. In some 
cases a plate is added to the under side of the “X”. 

The front portion of the frame ahead of the dash 
line is often made heavier to dampen out torsional 
movement originating in the front end. 


Additional Body Bracing 


Body pillars are anchored and braced securely to 
the underbody to compensate for the lack of a tie 
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Depth of this “bridge” is reduced to a thin 
platform in a convertible, greatly decreasing 
body rigidity. 
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Rigid Convertibles 


E. L. Allen, 


at the top of the pillars. 

Framing construction of the back of rear seats is 
changed from that used on closed models. Instead 
of light slats, a solid panel is usually used to reduce 
movement of the body sides. 

Front ends come in for various types of additional 
bracing. The extent of this bracing ordinarily de- 
pends on the amount of bracing which has been 
added to the front end of the chassis frame. If 
there is more in the frame there will be less in the 
body and vice versa. 


Doors Act as Structural Members 


One effective way to reduce movement in a con- 
vertible is to make the doors act as part of the body 
structure. 

When the center of a convertible sags down, the 
body hinge and lock pillars incline toward each 
other. This movement can be checked by the doors, 
provided the pillars are well anchored to the under- 
body. This, in turn, retards sagging of the whole 
body structure. 

The above illustration shows one type of door 
support system used to reduce these movements. A 
beveled spring-backed sliding member is stationed 
on one pillar and a complementary, fixed member 
on the other pillar. The spring-backed member 
automatically slides into blocking position in re- 
sponse to the closing movement of the door. And 
when—due to road shocks—the body and lock pil- 
lars move away from each other, the sliding mem- 
ber automatically takes up the slack and forms a 
positive block. In this manner, a relatively solid 
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By using a pair of interlocking wedges, 
the doors become structural mem- 
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connection is formed between the doors and the 
body frame under all conditions. 


Permanent Roof Side Rails Aid 


Just as doors improve body rigidity by raising the 
“bridge” structure, so would permanent roof side 
rails—if customers would accept them. This type 
of construction would greatly simplify the problem 
of reinforcing open cars, since ounces in bracing 
across the top of the structure do more good than 
pounds added to the underbody or chassis frame 


Relocate Body Hold-Down Bolts 

Still another way which can be effective in re- 
ducing objectionable movement is better position- 
ing of body hold-down bolts. 

Addition of an extra bolt may dampen out a move- 
ment at its source, or shifting of a bolt nearer to a 
pillar may secure a better anchorage to the under- 
body. In fact, sometimes the elimination of a bolt 
altogether will prevent some movement from being 
transmitted from the frame to the body. 

It is believed that this method has not been used 
to fullest extent and best advantage. Much more 
could be accomplished toward reducing objection- 
able movement by studying and experimenting with 
the location of the body bolts on each particular 
job. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Raising the body “‘bridge’’ structure 
and improving convertible rigidity. 





British Cars Take 


RITISH passenger-car bodies are taking on a new 
look. The vital need to establish a reputation 
and make sales—in foreign markets has led to new 
design approaches. Right now, every British manu- 
facturer is trying to strike a happy blend of tradi- 

tional and American features of styling. 

So far two British companies have introduced 
body designs which, graced with the flowing lines 
and correct proportional details of the American 
automobile, nevertheless, show unmistakable British 
originality 

These cars—the current Ford and Vauxhall mod- 
els—clearly indicate future trends of British body 
design Let’s examine some of their design fea- 
tures and those of other cars which British manu- 
facturers hope will please customers both at home 
and abroad 

The front appearance of popular-priced cars is 
characterized by horizontal features and wide radia- 
tor grilles of more or less rectangular form. Some 
manufacturers remain faithful to the vertical radia- 


Fig. 1—The front appearance of many current British cars is marked by 
a smail vertical radiator and air intakes in the front apron 
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tor grille and try to offset this effect by small, sec- 
ondary, horizontal grilles in the front skirting 
(See Fig. 1.) In the higher priced and custom-built 
models, the traditional vertical radiator grille 
combined with the old type headlight arrangement 
and individual fenders—are accepted practices. 


One-Piece Hoods Move In 


The one-piece hood—now an established feature 

has, in some models, been reduced to a lid-like 
shape, providing only restricted access to the en- 
gine. (See Fig. 2.) On the majority of cars, the 
hood is hinged in the conventional spring-balanced 
manner. The latest models introduced by Vaux- 
hall, however, are equipped with a one-piece hood 
which can be lifted from either side or removed 
completely. 

Side appearances vary. The advantages of slab 
sides with their clean aerodynamic exterior lines, 
which permit full-width seating arrangements, are 
well established. Nevertheless, most manufacturers 
try to avoid this style, since they feel that its plain 
appearance is detrimental to small- and medium- 
sized cars. The fact remains that only in a very few 
current British models are the otherwise plain slab 
sides being given a distinctive line of style by use 
of molding or molding strips. Some manufacturers 
even go to the extent of shaping door panels and 
rear quarters to get the effect of the out-of-date 
separate fender, hoping, thereby, to obtain a style 
of some individuality. (See Fig. 3.) 

The trend with custom-built bodies is to main- 
tain the traditional fender line, but to blend it into 
the body to give a sweeping streamlined appear- 
ance. The distinct “knife-edge” style, although still 
maintained in many high-priced cars, has under- 
gone slight modification by the adoption of more 
rounded features. The Austin Princess, shown in 
Fig. 4, is a good example of current custom-built 
car styling. 

Most manufacturers are devoting attention to in- 
creasing luggage space. One of the best results 
achieved is to be found in the new Vauxhall models. 
Here, in a chassis-less design, the gasoline tank is 
mounted vertically behind the rear seat and the 
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on a New Look 


K. B. Hopfinger, 


spare wheel placed in a special cradle underneath 
the flat floor of the baggage compartment 


Bodies Sans Chassis 


The integral chassis-less body of unitary or mono- 
coque construction has become an accepted feature 
in low- and medium-priced cars. Fig. 5 shows the 
body shell structure of the new Vauxhall 


Fig. 2—One-piece hoods are now an established feature 
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Door hinges on many models are still exposed 
The reason for this unusual feature is the difficulty 
experienced with draft and dust exclusion when 
sealed hinges are used. (Molded rubber door seals 
are still comparatively uncommon in British auto- 
mobiles.) 

In the last year a number of popular-priced car 
manufacturers have adopted door locks which oper- 


Fig. 3—Door panels and rear quarters of some models are shaped to 
give the effect of out-of-date separate fenders. Door hinges are stiil 
exposed 


Fig. 4—Knife-edge body lines—still a distinctive feature with custom 
built cars—have undergone slight modification by adoption of more 
rounded features 
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ate on a rotating claw or star action. A large num- 
ber of manufacturers, however, still use door locks 
based on the ordinary latch and bolt principle, since 
molded outer door seals are virtually unknown. 

Fixed exterior door handles with some type of 
push-button contro! are found in an ever-increasing 
number of current models. Button type or slide re- 
leases are often fitted on the inside. 

Curved windshields and rear windows have be- 
come an accepted practice. So nave hinged ven- 
tilating panels, controlled by friction devices, for 
the front doors. 

Balanced lifts for windows are gaining favor in 
the majority of models, although conventional 
winding mechanisms are still employed. 

Fresh-air ventilation, heating, and de-misting 


Fig. 5—Chassis-less bodies of unitary or monocoque construction have 
become an accepted feature in low- and medium-priced cars 


Fig. 6—There is a marked tendency to break away from traditional, 
elaborate, instrument panels and to group all instruments together in 
one or two dials 
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units—many designed to use recirculated air—are 
standard fittings on some makes. Other cars pro- 
vide spaces for these units to be installed. Many 
manufacturers are no longer fitting sliding roofs. 


Foam Rubber Seats Standard Items 


Seats are, in almost every case, padded with foam 
rubber, and supported by spring interiors of a 
variety of designs. 

The use of foam rubber-padded armrests on doors 
is gaining popularity. The bench type driver’s seat 
now used in most poular priced cars is, in some in- 
stances, made up of bucket-shaped squabs which 
give the same lateral support as the once-popular 
bucket seats. 

Plastics are gradually being introduced as interior 
trimming materials and for head linings. (How- 
ever, the general lack of elasticity of this material 
is proving an acute problem in the large, curved in- 
terior shapes of the average small- or medium-sized 
car.) In the higher priced and custom-built models, 
cloth with leather edge trimming is widely used. 

Molded plastic or rubber floor coverings are to be 
found in some models, although most manufactur- 
ers, even of low priced cars, still use carpet mate- 
rials. 

Instruments Get Together 

There is a marked tendency to break away from 
the traditional, elaborate, instrument panel and to 
group all the instruments together. (See Fig. 6.) 
In some cars, all instruments are incorporated in 
one or two dials. A full- or half-width parcel shelf 
below the instrument panel is an accepted feature. 
Glove boxes are of more liberal dimensions. 

Some manufacturers still prefer to use torpedo- 
shaped headlights, mounted free of the fender. 
But the built-in headlight has gained a firm foot- 
hold in popular-priced models. 

Traffic direction indicators—a vital electrical ac- 
cessory to the driving methods prevailing in Great 
Britain and on the Continent—are a standard item 
on even the lowest priced cars. They are omitted, 
however, on certain sports cars where drivers pre- 
fer a method of hand signalling. 

Flashing light direction indicators, although not 
officially accepted in Great Britain, are fitted to ex- 
port models. 

The two-spoke plastic-covered steering wheel 
with horn button in the center is popular. But some 
manufacturers still prefer to use sprung-type steer- 
ing wheels with chrome-plated, grouped, steel wire 
spokes. 

The use of hydraulic operating equipment for 
window lifts, seat adjustments, and convertible tops 
has so far not been employed on standard produc- 
tion models. It is found on some custom-built mod- 
els, however. 

Trends in British body design may not provide 
any startling developments. Nevertheless, British 
body engineers, stylists, and designers are gradually 
succeeding in blending the old with the new—and 
creating cars which definitely can claim some in- 
dividuality. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Progress 


New Engines, Advanced Propellers 
Require New Attachment Specification 


TTACHING 2000 or 3000 lb of pro- 

peller to a turboprop engine of 
8000, 12,000, or maybe even 18,000 hp 
requires a new type of attachment. 
The conventional splined propeller 
shaft and cone arrangement which 
worked so well on reciprocating en- 
gines up to 3000 or 4000 hp is not con- 
sidered satisfactory. 

Committees E-21 and P-6 are work- 
ing on the problem. ‘(Committee E-21 
is the Standard Components for Air- 
craft Engines Committee of the SAE 
Aeronautics Committee's Engine Di- 
vision. Committee P-6 is the Propeller 
Standards Committee of the Propeller 
Division.) They have established a 
joint panel to investigate new methods 
of attachment 

The method presently being con- 
sidered consists of a large propeller 
flange which will bolt to a pad on the 
engine housing and carry the major 
portion of the loads imposed by the 
propeller and a spline connection to 
transmit engine torque. 

The need for a different type of ar- 
rangement stems from increased load 
on the engine-propeller attachment 
due to increased horsepower and the 
resultant increases in propeller size 
and speed and airplane speed. The 
flange-type attachment is considered 
the most promising solution to these 
three problems: 

1. With airplanes of higher speed 
and wing loading, the differential load- 
ing on the blades can be higher and so 
also the resulting bending moment 
they exert on the shaft. The heavier 
blades and higher rpm’s result in fur- 
ther increases in the shaft moment 
during airplane maneuvers 

2. Tightening torques required for 
conventional splines-and-cone reten- 
tion used with very large propellers 
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would be excessive. 

3. Future high-rotative-speed super- 
sonic propellers will require more ac- 
curate balance than can be achieved 
by mounting on the conventional 
cones. 


The panel hopes to formulate an 
SAE Aeronautical Recommended Prac- 
tice which will call out flange, bolt, 
and spline dimensions for three sizes 
of flanges: 22 in., 26 in., and 30 in. in 
bolt-circle diameter. The plan is to 
have the ARP show primarily the 
engine side of the attachment. Where 
necessary for clarity or definition, spe- 
cial views and notes referring to the 
propeller side will be incorporated 
into the drawing 

At a meeting on April 25, the panel 
agreed that the proposed ARP shall 
call for the engine manufacturer to 
provide for lubrication of the spline 
connection. It was agreed also that 
the ARP shall call for the propeller 
manufacturer to provide seals on each 
end of the propeller spline and a 
damming device near the outboard 
seal to maintain the lubricant to the 
inner surface of the splines 

The question of whether the neces- 
sary flexibility between propeller and 
engine parts shall be incorporated into 
the propeller assembly or into the en- 
gine has been referred by the panel 
to the Propeller Technical Committee 
of the Aircraft Industries Association. 
If this question can be resolved within 
the next month or so, the panel hopes 
to have the proposed ARP ready to 
submit for approval by the end of 
1952. 

W. E. Diefenderfer of Hamilton 
Standard is chairman of the panel. 
M. E. Cushman of Curtiss-Wright Pro- 
peller Division, D. R. Pearl] of Hamilton 
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Standard, V. W. Peterson of Allison, 
N. F. Rooke of Pratt and Whitney, 
R. F. Schwarzwalder of Wright Aero- 
nautical, and E. A. Scordato of Wright 
Aeronautical are members of the panel. 


1952 SAE Handbook 
Goes Into the Mails 


HIPMENTS of the 1952 SAE Hand- 

book have begun going out to the 
11,044 SAE members who indicated on 
their dues bills last fall that they 
wanted the book and to nonmembers 
who have ordered it. 

The new edition contains 946 pages 
—82 more than last year’s edition 
Included are all 269 current SAE 
Standards, SAE Recommended Prac- 
tices, and SAE General Information 
Reports approved by the SAE Tech- 
nical Board for publication in the 
Handbook through the Board's Jan- 
uary 17, 1952 meeting 

Some 14,500 copies of the 1952 SAE 
Handbook were printed. Each SAE 
member is entitled to one copy free. 
Additional copies are available at $5 
each to members. Price is $10 each 
copy to nonmembers. 





Future High-Flying Transports 
Pose Tough Air Conditioning Problems 


UTURE transport aircraft to realize 

the advantages of jet and turboprop 
engines will have to fly higher 
introducing physiological and _ tech- 
nical problems in air conditioning 
This calls for an analysis of the re- 
quirements of the human body during 
high altitude flying—and how plane 
designers can provide the necessary 
environment. And that’s exactly what 
Committee A-9, on Aircraft Air Con- 
ditioning Equipment, is doing 

It has nearly completed work on an 
information report entitled, “Air Con- 
ditioning of Aircraft at High Altitude.” 
This report details the special prob- 
lems of air quantity, purity, movement, 
pressure, temperature, humidity, and 
oxygen supply that arise when flying 
at altitudes between 25,000 and 50,000 
ft. 


Blow-Out Prevention 


One of the foremost considerations 
as outlined in this report—is the need 
for preventing uncontrolled decom- 
pressions. Rapid loss of cabin pres- 
sure at high altitudes can produce dis- 
comfort and possible injury to occu- 
pants because of rapid expansion of 
internal body gases. Thus, it’s up to 
aircraft designers to come up with 
Structures that will reduce the possi- 
bility—and eliminate the effect—of 
explosive decompressions 

Windows, for example, should be de- 


signed to reduce potential blowout area 
to a point where the decompression 
period will last for 30 sec or longer 
This will allow a reasonable time to 
use protective oxygen equipment 
eliminate the hazard of a high rate of 
gas expansion, and reduce the air flow 
to a level which shouldn’t be hazardous 
to persons near the point of failure 

Other protective measures suggested 
in the report include: cabin pressure 
controls that aren't vulnerable to 
single failures due to decompression, 
duplication of pressurization equip- 
ment to the extent that a single failure 
cannot result in loss of pressure at high 
altitude, and doors that seal tighter as 
the cabin pressure differential is in- 
creased. 

What can happen when—and if 
an uncontrolled decompression takes 
place? This, too, is explained in the 
report. 

Hypoxia, or oxygen starvation, is 
one of the dire consequences that re- 
sult from decompression at high alti- 
tude. Low partial pressure of the 
oxygen in the air fails to meet the 
oxygen requirements of the body 
unconsciousness and death may result 

Aeroembolism, better known as de- 
compression sickness or the bends, is 
another symptom associated with 
rapid and/or extreme decrease in pres- 
sure 

Freezing strong contender 


too, is a 


Study Earthmover Winterization Needs 


for rapid decompression mal effect 
honors 

In the event of a decompression at 
high altitude, it’s important that oxy- 
gen be readily available. And there 
must be enough of it to supply all 
occupants for the period necessary to 
permit safe descent from the maximum 
cruising altitude to a level of 10,000 
ft 

The basic temperature requirements 
of the human body are unaffected by 
conditions encountered in high alti- 
tude flight. Howeve1 consideration 
must be given to the increased signi- 
ficance of humidity and radiation 

Decreased humidity at altitude tends 
to increase the rate of vaporization of 
moisture on the surface of the body 
resulting in greater cooling. Highe1 
air temperatures, therefore, are a must 


Moisture Pluses and Minuses 


It’s true that human comfort could 
be promoted by maintaining a normal 
humidity level, but certain equipment 
problems make this impractical. Con- 
densation of moisture on _ essential 
flight equipment can be avoided only 
if the cabin and cockpit relative 
humidity is maintained at or below 
5%. What's more, free moisture in 
the supply air has to be avoided to 
minimize freezing in the discharge of 
refrigeration equipment and to pre- 
vent fog formation within the cockpit 
or cabin 

Radiation effects at high altitudes 
also present a problem. The transfe1 
of heat due to radiation from the por- 
tion of a body near a window compli- 
cates matters 

These are but a few of the technical 
and physiological aspects that must be 
considered in air conditioning high- 
flying transport aircraft. Other im- 
portant considerations are outlined in 
AIR 33 

This aeronautical information re- 
port has just about been completed by 
its author group, headed by W. C 
Shaw, of United Aircraft’s Hamilton 
Standard Division. When completed 
~and before publication—it will be 
submitted to a number of medical 
authorities for their comments and 
suggestions 

Serving on the 
Shaw are: R. C 


task group with 
Bready, Bureau of 
Aeronautics: B. L. Messinger, Lock- 
heed: F. L. Boeke, North American; F 
R. Ebersbach, Air Materiel Command 
Cc. W. Jonasson, Boeing; and A. M 
Mayo, Douglas Aircraft. Committee 
A-9 is in SAE Aeronautics Committee's 
Accessories and Equipment Division 


Second meeting of the SAE CIMTC subcommittee on winterization was held 
recently at the Engineer Research and Development Laboratories, Fort Belvoir, 
Va. The meeting featured a round-table discussion of the effects of environ- 
mental factors on construction equipment. John Jass, of Caterpillar Tractor, is 
chairman of this SAE Construction and Industrial Machinery Technical Committee 


group 


SAE Handbook Correction—When your 
1952 Handbook arrives, turn to page 
770, if you are interested in piston 
rings and grooves, and change the oil 
ring groove diameter for the 4%4-in. 
cylinder to 3.804 in 


SAE JOURNAL 





s 8 s maximum requirements And _ the 
Commercial Vehicle Antiknock Needs maximum requirements generally were 
found at low engine speeds. 
The survey group came up with in- 
teresting data on the effect of ignition 
Reported by CRC Fuels Survey Group cianing.  Plsek, 168 of the vetielen were 
tested “as found,” and then with the 
ignition system adjusted to standard 
CTANE needs of commercial vehicles Although the commercial vehicles This ignition system adjustment low- 
on the road are somewhat lower’ were not selected on a statistical basis, ered the distribution curve of maxi- 
than those of passenger cars. These the curves are comparable in shape. mum octane number requirement a 
and other facts are disclosed in the But note that commercial vehicles had maximum of 1'2 octane numbers at 
recently released CRC report, “Octane requirements from 2 to 8 octane num- 40% of vehicles satisfied 
Number Requirement Survey, Com- bers lower than passenger cars. The report also notes that the re- 
mercial Vehicles, 1950.” According to the report, the survey quirements of 25% of the vehicles 
An analysis of data on 192 commer-_ also shows that requirements of com- were not affected by ignition system 
cial vehicles was made by a group mercial vehicles are lower at both adjustment; requirements of 45% de- 
of the CRC Motor Fuels Division. Fig 1000 and 2500 rpm than those of the creased, and requirements of 30% in- 
1 compares the distribution curve for passenger cars surveyed in 1949 The creased. 
189 of these vehicles in the “as is” con- difference is greater at higher speeds Thirty-one organizations partici- 
dition with the curve for the 260 Also at 2500 rpm, requirements for pated in this survey of the 192 vehicles 
passenger cars tested in the 1949 CRC the commercial vehicles were about Included were 14 makes of engines, 
passenger car survey 9 octane numbers lower than the covering a range of displacement of 
216 to 855 cu. in. H. J. Gibson, Ethyl 
Corp., headed the analysis panel, 
which reviewed the data analysis and 
report prepared by Prof. H. W. Best 
Yale University 
——-— — — ~ The report, CRC-262, has 31 8'2* 11 
pages, including seven tables and nine 
| charts. It is available from the SAE 
] nega a Te 7 tT] Special Publications Department 
Price: $1.00 to members, $2.00 to non- 
soll ae | LEDS! oa __]| members. 
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<-f Z| | | | Flywheel Dimensions 
chmenev vewees | Standardization Begun 


WO types of flywheels for heavy-duty 

use are undergoing standardization 
of dimensions 

For flywheels for use with overcen- 
ter clutches, 10 nominal sizes ranging 
from 6'4 to 24 have been proposed. 

For fiywheels for spring-loaded 
clutches, nominal sizes from 6'2 to 17 
are under consideration 

The standardization work is being 
done jointly by the Clutch Housings 
Clutch Mountings, and Flywheels Sub- 
committee of the SAE Engine Com- 
mittee and Subcommittee VI—Enxgine 
Standards of the Construction and 
Industrial Machinery Technical Com- 
mittee 

Many of the dimensions were worked 
out at a meeting of the combined sub- 
committees on March 6 and have since 
been incorporated on a drawing for 
each of the two types of flywheel con- 
cerned. 

Wesley Klatt of the Waukesha 
Motor Co. is chairman of the Engine 
Committee's subcommittee, and Trevor 
Davidson of the Bucyrus-Erie Co. is 
chairman of the Construction and In- 
dustrial Machinery Cemmittee’s sub- 
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PERCENT VEHICLES SATISFIED 


Fig. |—Octane number requirements of commercial vehicles are little lower than those of pas 
senger cars. That's what results from two CRC surveys point up committee 
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Technishorts .. . 


AIRCRAFT ACCESSORY MOUNTING PADS AND DRIVES—The 
companion piece to the aeronautical recommended practice on elec- 
tric motor flanges and drives has been completed. Prepared by Com- 
mittee A-2, Aircraft Electrical Equipment, this new document— 
ARP 218—defines proportions of accessory mounting pads and drives 
that will mate with flange and drive counterparts called out in ARP 
372. 

ARP 218 is a twofold proposition. To permit covering a wide 
range of applications, it suggests recommended design and dimen- 
sions for nine stub-toothed internal splines and nine series of stub- 
toothed gears 

These, in turn, can be used in combination with the stub gear tooth 
splines cut on motor drive shafts either as a direct drive or gear 
train combination 


HAND BRAKE RATING—wWork is starting on the development of 
a formula for rating the ability of hand brakes. The SAE Brake 
Steering Committee recently started the ball rolling on this project 
by reactivating SAE Brake Subcommittee VI on Rating of Hand 
Brakes. This group has been asked to recommend factors that should 
be included in such a formula 

When this phase of the project has been completed, the actual 
evolution of the formula will then become the job of SAE Brake 
Subcommittee IV—now working on a formula for rating the service 
or wheel brakes 


SPLINES SPEC UNDER REVISION—Changes in dedendum dimen- 
sions are under consideration for a revision of the SAE Aeronautical 
Standard “AS 84B, Splines, Involute (Full Fillet).”” One proposal is: 

1. For pitches from 2.5/5 to 12/24, to make the dedendum 180% 
of the addendum for both internal and external splines. 

2. For pitches from 16/32 to 48/96, to make the external deden- 
dum 200% of the addendum and the internal dedendum 180% of 
the addendum 

Purpose behind this suggestion is to make possible use of standard 
cutters for all splines 

This change and others are being considered by Committee E-27, 
Splines and Serrated Couplings of the SAE Aircraft Engine Division 
Gus Carvelli of Wright Aeronautical is chairman of Committee E-27. 


NEW AMERICAN STANDARD FOR LATHE ACCURACY—*"Accuracy 
of Engine and Tool Room Lathes” has been approved as an American 
Standard by the American Standards Association. 

Prepared by ASA Sectional Committee B5, this standard gives 
criteria for the accuracy of engine and tool room lathes in the form of 
a series of tests. These tests show whether various components of a 
given lathe operate within maximum allowable tolerances outlined 
in the standard 


BRAKE BOOTS— Authorization to begin development of a brake boot 
specification has been given to Section IX of the SAE-ASTM Tech- 
nical Committee on Automotive Rubber. The step was taken after 
a survey showed boot manufacturers and vehicle builders feel the 
need of standardized performance tests similar to the performance 
tests for brake cups. Sherman R. Doner of Raybestos-Manhattan 
is chairman of Section IX. 


Aero Electrical Units 
Face Stiff Environment 


OR several years now the military 
has stressed the need for equipping 
its planes for extreme environmental 
conditions—now the civil aircraft elec- 
trical equipment boys have taken up 
the cry, too .. . interchangeability of 
equipment is considered highly de- 
sirable 

As reported in a new SAE Aero- 
nautical Information Report, modern 
transports are subjected to severe tem- 
perature conditions. Not only do they 
strike regions of — 65 F, but they also 
have to operate in areas where the 
mercury hits 160 F 

What's more, temperature alone isn’t 
the only measure of the environmental 
conditions that must be met by air- 
craft electrical equipment. It has to 
meet pressure requirements presented 
by high altitudes, stand up unde! 
vibration, not be adversely effected by 
1igh relative humidities, and tolerate 
salt spray and salt laden atmosphere 

Airborne dust is encountered prac- 
tically every time planes take off and 
can’t be passed off lightly either. 
Every precaution has to be taken to 
prevent it from accumulating within 
the electrical equipment. Aircraft sys- 
tem fluids also can be troublesome 
They, too, have to be kept out 

These and other environmental con- 
ditions that electrical equipment must 
face—and live with—are all outlined 
in AIR 31, “Environmental Conditions 
Applicable to Transport Aircraft Elec- 
trical Equipment.” Prepared by Com- 
mittee A-2, on Aircraft Electrical 
Equipment, of the SAE Aeronautic 
Committee’s Accessory and Equipment 
Division, this report can be obtained 
from the SAE Aeronautics Department 


Plane Brake Tests 
To Be Brought Up-to-date 


IRE realistic tests for modern air- 
M craft brakes. That's the current 
goal of Committee A-5 on Aircraft 
Wheels, Brakes, and Axles of the SAE 
Aeronautics Committee’s Accessory 
and Equipment Division. 

What is current practice? Upon 
what is it based? How should it be 
changed to insure adequate service life 
of brakes and safe landings? These 
are the questions which confront A-5 

Present U. S. Air Force requirements 
call for 80 stops at landing weight and 
20 stops at 90% of maximum alternate 
gross weight, one member noted. 
These requirements are based on ex- 
perience gained in World War II which 
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indicated that approximately 20% of 
all missions were aborted—making 
landings at weights greater than land- 
ing weight necessary. 

Another committee member sug- 
gested that the following requirements 
would be more realistic for modern 
aircraft: 

@ 90 stops at landing weight—-deceler- 
ation 10 ft per sec per sec 

@ 10 stops at 90% 
weight 
sec 


maximum alternate 
deceleration 6 ft per sec per 


@ 1 stop at maximum weight—deceler- 


ation 6 ft per sec per sec 


After considerable discussion on this 
matter, it was decided that a break- 
down was needed on typical present- 
day landings. Hence, questionnaires 
are being sent out to various aircraft 
people and the Air Services asking 
them what percentage of landings are 
made at landing weight and at maxi- 
mum alternate weight. 

This information will then be used 
by A-5 as a guide in helping to set up 
new test requirements 


38 AMS Approved 


By Technical Board 


pa new and thirty revised SAE 
Aeronautical Material Specifications 
were approved recently by the SAE 
Technical Board. They are: 
New approved AMS are 
* AMS 5537, Alloy Sheet, Corrosion and 
Heat Resistant, Cobalt Base, 20Cr- 
10Ni-15W; 
*AMS 5388, Steel Castings, Precision 
Investment, Corrosion and Heat Re- 
sistant, Nickel Base-17Mo-16Cr-6Fe- 
5W; 
* AMS 5577, Steel Tubing, Welded Cor- 
rosion and Heat Resistant, 25Cr-20Ni 
(SAE 30310); 
* AMS 5614, Steel, Corrosion and Mod- 
erate Heat Resistant, 12Cr-0.5Mo; 
* AMS 5627, Steel, Corrosion and Mod- 
erate Heat Resistant, 17Cr- (SAE 
51430); 
* AMS 5735, Steel, Corrosion and Heat 
Resistant, 15Cr-26Ni-1.3Mo0-1.9Ti-0.3V; 
* AMS 5796, Alloy Wire, Corrosion and 
Heat Resistant, Cobalt Base 20Cr- 
10Ni-15W 
*AMS 6427 
0.07V 
Revised AMS are 
‘AMS 3675A, Insulation, Sound and 
Thermal, Resin-Bonded Glass Fiber, 
Fine Filament; 
*AMS 3676A, Insulation, Sound and 
Thermal, Resin-Bonded Glass Fiber, 
Medium Filament; 
*AMS 4026B, Aluminum Alloy Sheet 


Steel, 0.8Cr-1.8Ni-0.4Mo- 
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and Pilate, 
(61S-T4); 
*AMS 4027B, Aluminum Alloy 
and Plate, 
(61S-T6); 
*AMS 4035C, Aluminum Alloy 
and Plate, 4.5Cu-1.5Mg-0.6Mn 
0); 

*AMS 4037C, Aluminum Alloy 
and Plate, 4.5Cu-1.5Mg-0.6Mn 
T3); 

* AMS 4040C, Aluminum Alloy Sheet, 
Aluminum Covered, 4.5Cu-1.5Mg-0.6 
Mn (Ale 248-0); 

*AMS 4041C, Aluminum Alloy Sheet, 
Aluminum Covered, 4.5Cu-1.5Mg-0.6 
Mn (Alc 24S-T3); 

*AMS 4042C, Aluminum Alloy Sheet, 
Aluminum Covered, 4.5Cu-1.5Mg-0.6 
Mn (Ale 24S-T36); 

*AMS 4182A, Aluminum Alloy 
5Mg-0.12Mn-0.12Cr (568-0); 

* AMS 4184A, Aluminum Brazing Wire, 
10Si-4Cu (716); 

* AMS 4190A, Aluminum Alloy Welding 
Rod, 5Si (43S); 

*AMS 4210E, Aluminum Alloy Cast- 
ings, Sand, 5Si-1.3Cu-0.5Mg (355-T51), 
Stress Relieved; 

* AMS 5361A, Steel Castings, Sand and 
Centrifugal, Corrosion and Heat Re- 
sistant, 18Cr-13Ni-2.1Mo 

* AMS 5385B, Alloy Castings, Precision 
Investment, Corrosion and Heat Resis- 
tant, Cobalt Base-27Cr-2Ni-5.5Mo 

* AMS 5386A, Alloy Castings, Precision 
Investment, Corrosion and Heat Resis- 
tant, Cobalt Base-27Cr-2Ni-5.5Mo; 
*AMS 5392D, Alloy Iron Castings, 
Sand, Corrosion Resistant 15Ni-8.5Cu- 
2.1Cr; 

*AMS 5502A, Steel Sheet and 
Low Heat Resistant, 5Cr-0.5Mo 
*AMS 5510E, Steel Sheet and 
Corrosion and Heat Resistant 
10Ni-Ti (SAE 30321); 

* AMS 5514A, Steel Sheet and Strip 
Corrosion Resistant, 18Cr-11Ni (SAE 
30305) (Deep Drawing and Spinning); 
*AMS 5517D, Steel Sheet and Strip 
Corrosion Resistant, 18Cr-8Ni Cold 
Rolled-125,000 psi; 
*AMS 5518C, Steel 
Corrosion Resistant, 
Rolled-150,000 psi; 
*AMS 5519E, Steel 
Corrosion Resistant 
Rolled-185,000 psi; 
*AMS 5534A, Alloy Sheet and 
Corrosion and Heat Resistant 
Base-20Cr-20Ni-4Mo-4W-4Cb 
*AMS 5685C, Steel Wire, Corrosion 
Resistant, 18Cr-11Ni ‘SAE 30305) 
Solution Heat Treated 

*AMS 5686A, Steel Wire, Corrosion 
Resistant, 18Cr-l1Ni ‘(SAE 30305) 
Solution Heat Treated; 

*AMS 5725A, Steel, Corrosion 
Heat Resistant, 16Cr-25Ni-6Mo 
*AMS 5727A, Steel, Corrosion 
Heat Resistant, 16Cr-25Ni-6Mo; 
*AMS 7220B, Aluminum Rivets, 
Al (28-H14); 

* AMS 7222B, Aluminum Rivets 
0.3Mg ‘(A17S-T4) 


1.0Mg-0.6Si-0.25Cu-0.25Cr 
Sheet 
Sheet 
(248- 


Sheet 
(248- 


Wire 


Strip, 


Strip 
18Cr- 


Sheet and 
18Cr-8Ni 


Strip, 
Cold 


Sheet and 
18Cr-8Ni 


Strip, 
Cold 


Strip, 
Cobalt 


and 
and 
99.0 


2.5Cu- 


1.0Mg-0.6Si-0.25Cu-0.25Cr 


Sundstrand’s Carl Sadler is the new chairman 

of the Aircraft Accessory and Equipment 

Division of the SAE Aeronautics Committee 

Sadler also has been appointed a member of this 

top aeronautics group by SAE Aeronautics Com- 
mittee chairman, Bill Lawrence 


Aim Sights on Test 
for Rating Earthmovers 


UNIFORM test procedure for rating 

the performance of earthmoving 
equipment is in the making. It’s the 
current goal of Subcommittee XII of 
the SAE Construction and Industrial 
Machinery Technical Committee 

Just as the new SAE Truck Ability 
Prediction Procedure facilitates com- 
puting truck ability, so this test code 
when completed—is expected to make 
it possible to evaluate the performance 
of various earthmovers. 

Initiated at the request of the Corps 
of Engineers, the project is aimed at 
helping the Corps fulfill its desire to 
have an “Evaluation Manual” for all 
of its rubber-tired and crawler tractors 

The subcommittee feels that the best 
basis for evaluating performance of 
these vehicles is a typical test (in- 
cluding a uniform earth condition) 
rather than drawbar pull and horse- 
power 

At its last meeting, the group dis- 
cussed the question of whether trac- 
tion obtained on one soil is indicative 
of what can be obtained on other 
soils. It became apparent in this re- 
gard that there is a need for some 
means to reconcile differences in work- 
ability of soils ... and that’s one of 
the subcommittee’s current objectives. 

H. L. Rittenhouse, of Euclid Road 
Machinery, is chairman of this CIMTC 
group 





WALTER F. SCHEEL (left) has been 
appointed chief engineer of Timken- 
Detroit Axle Co., after serving as as- 
sistant chief engineer for several 
years. LAWRENCE G. BOUGHNER 
(right), who was previously experi- 
mental engineer for Timken-Detroit 
will replace Scheel as assistant chief 
engineer 


D. J. CUMMINS, vice-president in charge of en- 
gineering of Cummins Engine Co., Inc., Colum- 
bus, Ind., has been elected to the board of direc- 
tors. Cummins has been with the company 
Since its formation in 1919. In 1946 he became 
manager of quality control and in 1947 was 
named manager of engineering and quality con- 
trol He became vice-president of engineerins 
in 1948 


EDWIN OLNEY JONES, vice-president and sec- 
retary of Federal-Mogul Corp., Detroit, has been 
elected senior vice-president and _ secretary 
Jones joined Federal-Mogul in 1919 He has 
been a member of the board of directors since 
1929, and was elected vice-president in 1943 and 
secretary in 1944 


GORDON J. LeBRASSE has been named acting 
director of research of Federal-Mogul Corp., 
Detroit LeBrasse joined the company as a 
metallurgist in 1940, and has been superin- 
tendent of the company’s research laboratory in 
Ann Arbor since 1949. He is a member of the 
bearing and bushing subcommittee of SAE 


JOHN F. HAINES is now chief engineer of Mc- 
Cauley Industrial Corp., Dayton, Ohio, following 
the purchase by McCauley of Haines Designed 
Products Corp., of which Haines was president 
and chief engineer. The entire staff of Haines 
Designed Products will participate in the move 
and will form the engineering department and 
model shop of McCauley Industrial Corp 
Haines will continue his association with the Oak 
Ridge National Laboratories as engineering con- 
sultant. 


DANIEL 8S. EDDINS has retired 
from the post of president and general 
manager of Plymouth Motor Corp. of 
Chrysler Corp., to which he was ap- 
pointed in 1934. Eddins joined Chrys- 
ler the year before on the staff of K. 
T. KELLER, who was then vice-presi- 
dent of manufacturing Prior to join- 
ing Chrysler he had been with General 
Motors Corp. since 1918 


GERHARD C. R. KUIPER of Gen- 
eral Motors Corp. has returned to the 
United States and is now with the 
GMC Engineering Staff in Detroit 
handling special assignments. Kuiper 
was previously assistant chief engineer 
of General Motors Holden’s Ltd., Mel- 
bourne, Australia 


L. M. GUSHARD is now in Tokyo 
Japan, as chief of production and in- 
spection division, Tokyo District Office 
Japan Procurement Agency He is re- 
sponsible for the production and in- 
spection of supply items procured by 
the Department of the Army in Japan 
Gushard was previously chief metal- 
lurgist of the Viking Pump Co. in 
Cedar Falls, Iowa 


THEODORE SHERWEN, who was 
previously with Harry Ferguson, Ltd 
in Coventry, England, has joined R 
A. Lister and Co., Ltd., Dursley, Eng- 
land, as chief designer of the agricul- 
tural division 


Two SAE members were among the 
seven prominent Americans to receive 
Horatio Alger Awards at a ceremony 
in New York City on April 24 
CHARLES F. KETTERING, chief re- 
search consultant for General Motors, 
and W. A. ROBERTS, president of 
Allis-Chalmers Mfg. Co., were selected 
as men who have “in the American 
tradition risen from humble begin- 
nings to the most outstanding achieve- 
ments and_ service.’ The awards, 
given in the form of bronze plaques 
are sponsored by the Alger awards 
committee of the American Schools 
and Colleges Association. Winners 
were selected by a poll of more than 
3000 educational leaders 


GEORGE T. HAYES is now head of 
the eastern office of the industrial 
economics group of Stanford Research 
Institute in Washington, D.C. Hayes 
was previously at the Institute's busi- 
ness and industrial economics depart- 
ment in Stanford, Calif. 
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EARL A. STOUT 
production manager of Battery Pro- 
ducts Co., Oakland, Calif., to become 
president and general manager of 
Stout Storage Battery Corp. in Muncie, 
Ind 


has resigned as 


RICHARD 8S. HUXTABLE, executive 
vice-president and general manager of 
Fawick Airflex Co., Inc., Cleveland, 
has been elected a director of the Na- 
tional Tool Co 


Members 


WILLIAM A. CASLER, assistant 
director of research, has been named 
manager of program development at 
Armour Research Foundation of Illi- 
nois Institute of Technology. In his 
new post, Casler will assist the Founda- 
tion’s divisions and departments in 
planning and developing new research 
programs. He will continue his duties 
as assistant director of research 


W. H. GRAVES, vice-president of 
engineering of Packard Motor Car Co. 
and chairman of SAE’s Detroit Section, 
recently flew to Europe to investigate 
European, and especially Italian, de- 
velopments in auto styling Itinerary 
included the Auto Show at Turin, Italy, 
in late April and the British Industry 
Fair in May. 


ALBERT J. MILLER is now sale 
and service representative for the 
petroleum chemicals division of E. I 
duPont de Nemours, Chicago, Ill. He 
was formerly with Walter Motor Truck 
Co., Ridgewood, N. Y., as assistant to 
the vice-president and chief engineer 


WERNER G. BAULE, research en- 
gineer for Borg-Warner Corp., has 
been transferred from the company’s 
Detroit Gear Division to the Products 
Development Laboratory in Detroit, 
where he will coordinate engineering 
development activities 


General Motors Executives . . 


HUGH DEAN, vice-president of General Motors 
Corp. in charge of the manufacturing staff, re- 
tired on May 1 after 37 years with the corpora- 
tion. Before his appointment as vice-president 
in 1949, Dean served as general manufacturing 
LEONARD O. MJOLSNES has been manager of the Chevrolet Division 
named chief engineer of the Enter- 

prise Division of General Metals Corp., 


San Francisco, Calif. Mijolsnes was 
previously with Scintilla Magneto 
Division of Bendix Aviation Corp. as 
chief engineer of the fuel injection 
department 


RAY P. DINSMORE, vice-president 
in charge of research and development 
of Goodyear Tire and Rubber Co 
travelled to England recently to de- 
liver the Seventh Foundation Lecture 
of the Institution of the Rubber In- 
dustry on May 23. His topic was 
“Economic and Physical Aspects of 
GR-S_ Modifications.” The Institu- 
tion, a British organization of rubbe1 
technologists, manufacturers and edu- 
cators, previously honored Dinsmore 
in 1948 by awarding him the Colwyn 
Medal in recognition of his work in 
synthetic rubber research, develop- 
ment, and applications 


ALVIN J. KORNBLUM is now chiet 
development engineer of the Houston- 
Fearless Corp., Los Angeles, Calif., in 
charge of the company’s research and 
development engineering. Kornblum 
was previously president of Rhodes 
Lewis Co. in Culver City, Calif 


DONALD T. ELLIS has joined the 
sales and advertising staff of Ford 
Motor Co. in Dearborn. Ellis was pre- 
viously vice-president and _ general 
manager of the Shop of Siebert in 
Waterville, Ohio 


ROLAND S. ELY has joined Howell 
Electric Motors Co. in Cincinnati 
Ohio, as sales engineer. 
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EDWARD H. KELLEY, chief engineer of GMC 
Chevrolet Motor Division, has been named gen- 
eral manufacturing manager. Kelley joined 
Chevrolet in 1928 as a designer, and became chief 
engineer of the aviation engine division at Tona- 
wanda, N. Y., in 1941 He was appointed assist- 
ant chief engineer in 1945 and chief engineer in 
1949 


EDWARD N. COLE has been 


engineer of GMC Chevrolet Motor 
KELLEY 
Cole has been plant manager of Cadillac Motor 
Division's Cleveland tank plant since 1950, and 
before that had been chief enginee? 
World War 
5S. Army light tanks 


ceeding EDWARD H. 


sion since 1946. During 
chief design engineer for U 
at Cadillac 


HAROLD R. BOYER will replace EDWARD N. 
COLE (‘see above) as plant manager of Cadillac 
Motor Division's Cleveland tank plant. Boyer 
has recently been on leave of absence from Gen- 
eral Motors, serving as chief of aircraft produc- 
tion of the Defense Production Administration. 
He joined General Motors Chevrolet Division in 
1943, and became director of GMC’s Production 
Engineering Section in 1946 





Division, suc- 


of the divi- 


ROBERT W. LAING has been named manager 
of the engineering test department in the prod- 
uct engineering office of Ford’s Aircraft En- 
gine Division, Chicago, Ill. Laing was previously 
production shift supervisor at the glass plant of 
Gustin-Bacon Mfg. Co., Kansas City, Kans 


F. EUGENE NEWBOLD, JR., has been elected 
a vice-president of Fairchild Engine and Air- 
plane Corp Newbold has been general man- 
ager of Fairchild’s Stratos Division since 1949 
and has been with the company since his gradu- 
ation from Princeton University in 1940 


SAUL H. ROSE, president of the Grand River 
Chevrolet Co., Detroit, was honored at the 4th 
annual meeting of the Brand Names Foundation 
on April 16 in New York City. Rose and his 
company were selected as winners out of €000 
entries in national competition as a representa- 
tive of automobile dealers. The Grand Rive: 
Chevrolet Co. deals in Chevrolet cars and trucks 
used cars and trucks, and Chevrolet parts, ac- 
cessories and service 


DR. IRVING A. OEHLER, who has been directo: 
of metallurgy and research of American Weld- 
ing and Manufacturing Co., Warren, Ohio, ha 
been named to the newly created post of ad- 
ministrative assistant to the executive vice-presi- 
dent. Oecehler joined the company in 1942; he 
was previously assistant chief metallurgist, Buf- 
falo district, for Republic Steel -Corp 


FRED L. HALL has been named general sales 
manager of Brown Equipment and Mfg. Co., of 
New York City. Hall has been engaged in sale 
consultant work since 1948; prior to that, he was 
a director of Kiekhaefer Corp., heading thei: 
general sales and advertising departments 


J. GORDON SAUNDERS is now an 
associate member of Northwest Sales, 
Inc., in Detroit. Saunders was pre- 
viously with Chrysler Corp. as general 
manager of the Cycleweld Division. 


CARL G. SEASHORE has formed 
the firm of Carl G. Seashore As- 
sociates in Denver, Colo., to offer con- 
sultation on motor fleet management 
Seashore has been engaged in con- 
sultation for the past year and a half, 
and prior to that was associate in 
charge of motor fleet safety education 
at the Pennsylvania State College for 
ten years. 


GEORGE R. JACKSON has resigned 
as Manager of Motor Magazine, pub- 
lished in Toronto, Ont., to become 
editor and manager of the Ontario 


Motor League publication Canadian 
Motorist 


HOWARD L. WILLETT, JR., presi- 
dent of Willett Truck Leasing Co., 
Chicago, has been elected president of 
the National Truck Leasing System. 


ARTHUR M. G. MOODY has joined 
the Trane Co., La Crosse, Wis., as 
senior development engineer. Moody 
is in charge of development work on 
centrifugal refrigeration equipment. 
He was previously chief engineer of the 
blower division of Elliot Co., Jeannette, 
Pa 


PAUL E. HOVGARD, senior asso- 
ciate of Griffenhagen and Associates, 
Chicago, Ill., now has his headquarters 
in the Bowen Building in Washington, 
D. C. 


WILLIAM H. LEWIS, president and 
general manager, has announced that 
K. H. P. Milwaukee Steel Co. has 
changed its name to Korhumel Steel 
and Aluminum Corp. of Wisconsin 
The company is a subsidiary of Kor- 
humel Steel and Aluminum Co. of 
Evanston, Il 


EDMUND T. BIELAWA has joined 
Robinson Airlines Corp., Ithaca, N. Y 
Bielawa was previously partner in 
Mercury Cleaners, Miami Beach, Fla 


RAY A. BARMORE, who was for- 
merly western division manager, con- 
tact tire maintenance, for Goodyear 
Tire and Rubber Co., Los Angeles, 
Calif., is now division field manager 
highway transportation department 
for Goodyear in Los Angeles 


ROBERT P. MILLER is now senior 
mechanical research engineer for Mid- 
west Research Institute in Kansas 
City, Mo 


HARRY J. DONOVAN is now stand- 
ards engineer in the engineering de- 
velopment department of Carrier 
Corp., Syracuse, N. Y. Donovan was 
formerly with Sylvania Electric Prod- 
ucts, Inc., as design engineer in the 
mechanical development division. 
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WILLIAM M. KAUFFMANN has 
been named chief engineer of the en- 
gine division of Worthington Corp., 
Buffalo, N. Y. Prior to his promotion, 
Kauffmann was assistant chief engi- 
neer of the division 


WALTER J. FOLEY has joined 
Globe-Union, Inc., Milwaukee, Wis 
He was previously designer for Harley- 
Davidson Motor Co. in Milwaukee. 


HUBERT J. THOMISZER, who was 
previously associate engineer at Armour 
Research Foundation, is now with 
Minneapolis-Honeywell Regulator Co. 
in Chicago, Il., as senior research en- 
gineer. He has supervision of all re- 
search work on comfort controls man- 
ufactured at the Chicago factory 


WILLIAM R. ROGERS is now super- 
intendent of maintenance of the Pub- 
lic Works Department at the Naval 
Air Station at Whidbey Island, Wash. 
Lieutenant Rogers was previously sta- 
tioned at the Sierra Test Site, Bishop, 
Calif., with the U. S. Navy Civil En- 
gineering Research Evaluation Lab- 
oratory 


CHARLES N. CARSCALLEN is now 
technical staff officer with the Direc- 
torate of Vehicle Development at Can- 
adian Army Headquarters, Ottawa, 
Ont., doing liaison work between the 
vehicle development establishment and 
various Army agencies using vehicular 
equipment He was formerly at the 
Canadian Army's R.C.E.M.E. School, 
Kingston, Ont 


HOWARD W. SMALL is now liaison 
engineer on the staff of the vice- 
president of Motor Products Corp 
Detroit He was previously a sales 
representative for Gunite Foundries 
Corp., Rockford, Il 


DONALD W. WANDERER, process 
engineer for GMC Electro-Motive Divi- 
sion, is at present on military leave of 
absence serving as an ensign in the 
U. S. Coast Guard Reserves 


H. L. PURI, who was formerly as- 
sistant scientific officer, Government of 
India, in New Delhi, is now assistant 
superintendent, development, for the 
Technical Development Establishment 
for Vehicles in Ahmednagar, Deccan, 
India 


BRADFORD FE. PHILLIPS is now 
district manager in the New England 
area for Western Felt Works, Chicago 
Ill. He was formerly district manage: 
of the Milwaukee office 


WILLIAM F. MOORE has been pro- 
moted to manager of the Seattle, 
Wash., sales office of the aviation divi- 
sion of General Electric Co. He will 
be responsible for sales of GE aircraft 
equipment to industries in the north- 
west, as well as for service of GE 
equipment at Air Force bases in the 
northwestern states and Alaska 
Moore was formerly B-47 project en- 
gineer for the GE aviation division in 
Schenectady, N. Y. He has served on 
several subcommittees of SAE’s Air- 
craft Electrical Equipment Committee 


CHARLES L. CARPENTER has 
joined the staff of Sandia Corp. at 
Sandia Base, Albuquerque, N. Mex. 
Sandia, a subsidiary of Western Elec- 
tric Co., is engaged in applied research, 
engineering development and design 
for production, under contracts with 
the Atomic Energy Commission. Car- 
penter, who was formerly industrial 
division supervisor and product engi- 
neer for Coors Porcelain Co., was 
chairman of Colorado Group in 1950 
51 He is now living at 8505 Finley 
Road, Albuquerque 


CLAUDIO C, REVIGLIO is now with 
Socony-Vacuum Italiana in Genoa, 
Italy, as manager of the technical de- 
partment, automotive division. Re- 
viglio was previously chief engineer of 
the technical department of Fiat Mo- 
tor Co., Turin, Italy 


CHARLES F. KETTERING deliv- 
ered the main address at the Indiana 
Engineering Exposition at Purdue 
University on May 3. A 3-day affair 
sponsored by the Indiana Engineering 
Council, the Exposition tied together 
the role of engineering education and 
the part engineers play in industry. 


CARL W. STUART has joined GMC’s 
Allison Division in Indianapolis, Ind., 
as test equipment engineer for turbo- 
jet engines. He was formerly design 
and planning manager of the plant en- 
gineering department of Wright Aero- 
nautical Corp., Wood-Ridge, N. J 


Pigott awarded Egleston Medal for Distinguished Engineering Achievement 


R. J. S. PIGOTT, director of the Engi- 
neering Division of Gulf Research and 
Development Corp., was awarded the 
Egleston Medal for distinguished en- 
gineering achievement at the annual 
dinner of the Columbia Engineering 
School Alumni Association on April 17. 
Presentation of the award to Pigott 
(center) was made by A. D. Hinckley 
(left with Dean John R. Dunning 
(right) of the School of Engineering 
looking on 

SAE Past President Pigott is current 
President of ASME 

In a brief talk following the pres- 
entation, Pigott emphasized the im- 
portance of teaching the “three R’s” of 
engineering . “Specialization should 
probably be reserved for postgraduate 
work or entered after a period of prac- 
tical experience.” 

At present, Pigott said, “the en- 
gineer is the link between pure science 
and the practical. He may not start 
all the jobs, but he generally finishes 
all of them.” 
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Keller receives Gourgas Medal 


K. T. 


Chrysler Corp 
siles for the Department 
awarded the 
of the 


Masonic 
Gourgas Medal 
Keller is 


KELLER, chairman of the board of 


and director of guided mis- 
of Defense, was 
honorary decoration 
Rite, the 


highest 
Order's Scottish 
on April 23 

first industrialist to 


the re- 


ceive the Gourgas Medal, which was creat- 
ed in 1938 to honor “notably distinguished 


service 
manity 
Johnson 
of the 
medal to 


the 


other Freemasons who have 


received 


in the cause of Freemasonry, hu- 
and country.” Dr. Melvin M 

Sovereign Supreme Commande: 
Supreme Council, who presented 
Keller, is one of the three 


the award 


Others are the late King Gustav V of Sweden, who 


1941, 
in 1946 


received the medal in 
Truman, who received it 
Keller has been director 
October, 1950 
Scientific Advisory Panel 
vices in World War II, he 
Merit 
Ordnance Department, and a 
Secretary of the Treasury 


ALFRED A. HEALY has joined Lock- 
heed Aircraft Co. in Marietta, Ga., as 
administrative coordinator to the chief 
tool engineer. He was previously with 
John Ostes Mfg. Co., Racine, Wis., as 
chief tool engineer. 


LOWELE E. HAAS is now resident 
engineer in charge of engineering func- 
tions at the Maquoketa, Iowa, plant of 
Clinton Machine Co. He was formerly 
assistant chief engineer of Climax 
Engine and Pump Mfg. Co., Clinton, 
Iowa 


TORE N. FRANZEN has joined Cali- 
fornia Spring Co., Inc., Los Angeles, 
Calif., as production engineer. He was 
previously manager of the Los Angeles 
branch of Kingwell Bros., Ltd. 


JOSEPH MORVAK is now group en- 
gineer in the rotary mower division of 
Toro Mfg. Co., Minneapolis, Minn. He 
previously held the same position with 
Whirlwind, Inc., a Toro subsidiary in 
Milwaukee, Wis 


PARROTT is now as- 
signed to the U. S. Naval Shipyard in 
Philadelphia, Pa., with responsibilities 
on district small craft. Chief Engine- 
man Parrott was previously assigned to 
the Fleet All Weather Training Unit 
in California 


JOSEPH A. 


HARRY W. ROORDA 
Wisconsin Motor Corp., Milwaukee, 
Wis., as research and experimental 
engineer. He formerly held the same 
title with Waukesha Motor Co 


has joined 
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and President 


and is also a member of 
For his outstanding ser- 

received the 
the Distinguished Service Certificate of the 
citation 


Harry 


of guided missiles since 


the Army 
Medal of 


from the 


GEORGE V. WARLOW has joined 
Federal Belting and Asbestos Co., 
Toronto, Ont., as salesman Warlow 
was previously Ontario representative 
of Aro Equipment of Canada, Ltd 


JOHN A. MOSLEY, who was assist- 
ant product engineer with Cleveland 
Graphite Bronze Co., is now in the 
U. S. Army Lieutenant Mosley is in 
the Signal Corps at Fort Monmouth, 
N. J. 


F. R. GAYLORD is now vice-presi- 
dent of Plaza Express Co., Inc., St. 
Louis, Mo. Gaylord was previously 
vice-president of Columbia Terminals 
Co. in St. Louis. 


WILFORD L. STORK (M '38) who 
has been Associate Professor of Draft- 
ing at the College of the City of New 
York. has been appointed Professor of 
Drafting. He joined the college 14 
years ago, having had a wide experi- 
ence in the automotive industry in 
Detroit. He is Vice Chairman of 
Metropolitan Section for Students. 


WILLIAM H. WRIGHT, who was 
formerly associated with Sheldons En- 
gineering, Ltd., Galt, Ont., has joined 
Oneida Products Corp. of Canastota, 
N. Y., as project engineer. 


JAMES R. WRIGHT is now in the 
U. S. Army stationed at Aberdeen 
Proving Grounds, Md. Wright was pre- 
viously shop foreman for Redman Van 
and Storage Co., Salt Lake City, Utah. 


IKE L. KIBBE has joined the Civil 
Aeronautics Administration’s third 
region in Chicago, Ill., as aeronautical 
design evaluation engineer. Kibbe, 
who holds a private pilot’s license, will 
evaluate alterations and major repairs 
on privately owned aircraft. He was 
formerly automotive engineer at So- 
cony-Vacuum’s research and develop- 
ment laboratories, Paulsboro, N. J. 


HAROLD D. HOOPMAN, who was 
petroleum engineer for the Ohio Oil 
Co. in Casper, Wyo., has been pro- 
moted to rotary drilling foreman 


MATTHEW URY has joined Coretti- 
Gross, Inc., New York City, as sales 
engineer He was previously the 
owner of Auto-Lectric Distributors. 


RUSSELL H. McGUINEY, who was 
fuel technologist for Ethyl Corp. in 
New York City, is now in government 
service in Washington, D. C. 


E. HARLO MAHONEY is director 
of the aircraft engine school of Nash 
Motors Division of Nash-Kelvinator 
Corp. in Kenosha, Wis. He was pre- 
viously Nash Motors’ manager of parts 
engineering and the research depart- 
ment in Milwaukee, Wis 


S. L. CRAWSHAW, assistant to the 
president of Western Gear Works, has 
been transferred from Seattle, Wash.., 
to the company’s executive offices at 
Lynwood, Calif. 


MELVIN L. GORDON, who was for- 
merly factory sales representative fo1 
Hobbs Battery Co., in Portland, Ore., 
is now Pacific Northwest Division man- 
ager of Gould National Batteries, Inc 


CHARLES S. PARKER has been 
transferred to the main offices of 
American Bosch Corp. in Springfield, 
Mass. He was formerly field engineer 
at the company’s Detroit branch office 


D. FRANKLIN BOYD has been 
named staff assistant to the vice-presi- 
dent in charge of manufacturing of 
Kaiser-Frazer Corp., Willow Run, 
Mich. He was previously technical as- 
sistant to the general manager of 
Kaiser-Frazer’s Engine Division in De- 
troit 


MICZYSLAW J. WACLAWEK is now 
project engineer on torque converter 
development for Borg and Beck Divi- 
sion of Borg-Warner Corp., Chicago, 
Ill. He was formerly torque convertei 
development engineer for Chrysler 
Corp. in Detroit. 


SUBHI S. SHAAT of Damascus, 
Syria, is now associated with the 
Damascus Power and Light Co 


THOMAS J. HOSKINS, who was 
automotive transportation supervisor 
for the Tennessee Valley Authority in 
Chattanooga, has been transferred to 
Knoxville, Tenn., as eastern district 
manager, transportation branch 
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A. R. GILCHRIST has been trans- 
ferred to San Antonio, Texas, as 
branch manager of Standard Oil Co 
of Texas. He was previously branch 
manager of the California Co., with 
headquarters in Denver, Colo Both 
companies are subsidiaries of Standard 
Oil Co. of California 


CHARLES T. COLEMAN, quality 
control supervisor for Continental Can 
Co., Inc., has been transferred from 
Stockton, Calif., to Oakland, and is 
now living in San Francisco. 


JOHN B. CLARK has joined West- 
ern Milk Transport Co., Pacoima 
Calif., as superintendent of equipment. 
Clark was previously branch manager 
in Eugene, Ore., of Cummins Diesel 
Engine Sales of Oregon 


RUSSELL B. HAGEN, who was pre- 
viously engineering coordinator for 
Sunstrand Machine Tool Co., Rock- 
ford, Ill., is now a mechanical engineer 
for Hughes Aircraft Co. in Culver City, 
Calif 


P. E. MIQUELON has been named 
Detroit automotive products repre- 
sentative for Young Radiator Co., 
Racine, Wis. Miquelon, a 25-year 
member of SAE, has been with Uni- 
versal Products Co., Inc., for 22 years 
and served the Zenith Carburetor 
Division of Bendix Aviation Corp. for 
20 years 


HAROLD E. SMITH is now technical 
engineer with the Aircraft Gas Tur- 
bine Division of General Electric Co 
in Lynn, Mass. He was previously 
mechanical engineer at the Beacon 
Laboratories of Texas Co 


ORIN U. BALES is now liaison en- 
gineer with Hudson Motor Car Co 
Detroit. He was previously process en- 
gineer for Wright Aeronautical Corp 
in Detroit 


C. FAYETTE TAYLOR, professor of 
automotive engineering, will direct a 
special two-week program from June 
9 to 20 in “Internal Combustion En- 
gines” offered by the Massachusetts 
Institute of Technology. This is one 
of five special programs on mechanical 
engineering planned by M.I.T. for its 
1952 Summer Session. It is designed 
primarily for the engineer responsible 
for design and development of im- 
proved models of diesel or otto-cycle 
engines, and for teachers of these and 
related subjects. The course will em- 
phasize the analytical approach to 
performance and design problems, and 
to planning and control of experi- 
mental and research programs. 


ROBERT B. BUTLER of the Oliver 
Corp. has been named chief engineer 
of the Battle Creek No. 2 plant, Battle 
Creek, Mich Butler was previously 
sales engineer on power units for the 
company in South Bend, Ind. 
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H. R. MATHENY has retired from Chrysler 
Corp. after managing the company’s Highland 
Park Plant for the last 20 years and serving as 
vice-president of the plant for the past year 
Matheny joined Chrysler in 1928 as manager of 
the Dodge Parts Plant. He moved to the High- 
land Park Plant in 1929, and became operating 
manager in 1932. Matheny studied engineering 
at Ohio University, and was captain of the foot- 
ball team in 1904 


DONALD P. HESS, president of American Bosch 
Corp., has resigned from the presidency of Arma 
Corp., Brooklyn, N. Y., a wholly-owned sub- 
sidiary of American Bosch, to devote more time 
to the affairs of the parent company in Spring- 
field, Mass. He has held the posts jointly since 
1946. Hess will continue to serve with Arma as 
vice-chairman of the board 


WALTER M. HANNEMAN has been named ex- 
ecutive engineer of Shakeproof, Inc., a division 
of Illinois Tool Works, to direct all Shakeproof 
standard product engineering Hanneman has 
been with Illinois Tool Works for more than 20 


years, He has been active on SAE’s Parts and 
Fittings Committee, and on committees of the 
American Standards Association and the United 
States Screw Service Bureau. Hanneman will 
make his headquarters at Shakeproof'’s St 
Charles Road Plant, Elgin, Tl 


EUGENE E. HESS has joined Eynon-Dakin Co., 
Detroit, as sales engineer on carbon products 
and insulating varnishes Hess was previously 
with General Motors’ Delco-Remy Division in 
Anderson, Ind., as product design engineer 


THEODORE A. DRESCHER, manager of trans- 
portation for Borden Farm Products Corp., New 
York City, has been appointed chairman of the 
transportation group for the 1952 campaign of 
the Greater New York Fund. The fund benefits 
423 hospitals and health and welfare agencies 
in all boroughs of New York City 





Saunders Joins Bell Helicopter Division 


LAURENCE P. SAUNDERS is now at Fort Worth, 
Texas, as administrative engineer of the helicopter 
division of Bell Aircraft Corp. Saunders joined Bell 
from General Motors’ Harrison Radiator Division, 
Lockport, N. Y., where he had been assistant to the 
general manager since 1949 and, prior to that, chief 
engineer since 1929 

Saunders came to the United States in 1919 from 
his native England via Canada, and joined General 
Motors in 1920. He has served on many committees 
on cooling systems for SAE and other technical so- 
cieties, and is a past chairman of SAE’s Buffalo 
Section 


JERROLD F. FINCH has joined the ARTHUR L. BIRDSALL has been 
American LaFrance Foamite Corp., elected vice-president in charge of the 
Elmira, N. Y. Finch was formerly Vernon Division of the William R 
mechanical engineer for the Interstate Whittaker Co., Ltd., Los Angeles, Calif 
Commerce Commission in Washington He will also be in charge of production 
D.C for all divisions of the company 

Birdsall was previously assistant gen- 

D. M. McDOWELL is now project eral manager of Whittaker’s Saval 

engineer on the missile booster project Division 
of the Ingersoll Division of Borg- 
Warner Corp., Kalamazoo, Mich. Mc- JOSEPH M. MALEJKI is now junior 
Dowell was formerly with Bendix engineer and draftsman with Lockheed 
Products Division of Bendix Aviation aircraft Corp., Burbank, Calif., work- 
Corp. as senior missile enginee! ing on the design and layout of interior 
equipment for Lockheed’s Constella- 
lation project. Malejki was previously 
machine designer for Power Balaster 
Division of Pullman-Standard Car 
Mfg. Co., Hammond, Ind. 


GLENN L. MARTIN, chairman of 
Glenn L. Martin Co., was honored 
April 30 by the youngsters of his old 
home town, Santa Ana, Calif., at the 
dedication of their new elementary 
school, named in his honor. The 
youngsters themselves selected the 
name of their new school, choosing 
Martin from a list of celebrities 
ranging from General MacArthur to 
Hopalong Cassidy During the dedi- ‘tact engineer with GMC’'s Electro- 
Motive Division, La Grange, Ill He 


has been serving aboard the USS. 
Manchester 


JOHN L. HACKER has been released 
from active duty as a lieutenant com- 
mander in the U. S. Naval Reserve and 
has returned to his post of field con- 


cation ceremonies the Santa Ana 
Junior Association of Commerce pre- 
sented Martin with a certificate in 
recognition of his contributions to the 
progress of aviation JOHN THOMAS has joined the 
truck engineering department of In- 
DALLAS V. WALKER has joined the ternational Harvester Corp., Fort 
rhree Rivers Refinery, Three Rivers, Wayne, Ind., as chief engineer of the 
Texas. Walker was previously acting axle section, advanced engineering 
director of research for Consumers group. Thomas was formerly military 
Cooperative Association in Kansas _ projects engineer for Mack Mfg. Co., 
City, Mo Allentown, Pa. 


GLENN M. BERGGREN is now vice- 
president of Robert Berggren, Inc 
Rochester, N. YY. He was previously 
with Chrysler Corp. in Detroit as 
junior engineer. 


ARTHUR B. HIRTREITER is now 
product development engineer, com- 
mercial, with Reo Motors, Inc., Lans- 
ing, Mich Hirtreiter was previously 
chassis engineer for Mack Mfg. Co., 

NORMAN C. PENFOLD, supervisor Allentown, Pa 
of automotive and engine, fuels, and 
lubricants research of Southwest Re- ALFRED WEILAND, who was for- 
search Institute, San Antonio, Texas, merly general manager of Baldwin- 
has been named an associate director Lima-Hamilton Corp., Lima, Ohio, is 
of the Institute. He will retain full now consultant to the William H. Arm- 
supervision of the Institute’s automo- ston Co., Inc., Dunedin, Fla. Weiland 
tive research laboratories is living in Clearwater, Fla. 
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H. A. STROHMAN, formerly sales 
engineer, has been made assistant 
regional manager, Eastern Region, for 
Cummins Engine Co., Columbus, Ind. 
His headquarters are in the Chrysler 
Building in New York City 


VINCENT E. MASKO has been with 
Borg-Warner’s Products Development 
Laboratories in Detroit as a project en- 
gineer since last September. Prior to 
that time, he was in transmission lay- 
out and design at Chrysler Corp 


JAMES ALVIN MILLER has been a 
project engineer at Borg-Warner’s 
Products Development Laboratories in 
Detroit since the first of this year. 
Previously he had been doing the same 
sort of work at B-W’s Detroit Gear 
Division 


PHILIP MOSHER of the Studebaker 
Corp. moved to the corporation's avia- 
tion division last January as foreman, 
machining jet engine parts. He had 
been a foreman in the automotive 
division on cylinder block machining 
and assembly 


ALBERT A. PILON, Jr. is now a 
process engineer at Detroit Tool Engi- 
neering Co. in Dearborn. Previously 
he was experimental engineer at the 
Borg-Warner Development Labora- 
tories in Detroit 


W. WINDSOR ROY has moved to 
Kansas City, Kans., aS a process engi- 
neer with General Motors’ Buick-Olds- 
Pontiac division there. Until the be- 
ginning of 1952, he had been supervisor 
of waste control and salvage at GM's 
Fisher Body Division plant at Euclid, 
Ohio 


GORDON M. BUEHRIG has been 
supervisor of the body section in the 
product planning department at Ford 
Motor Co. since last July. Previously 
he was supervisor of the body develop- 
ment studio in the styling department 
at Ford 


ARMAND BOSCO has joined Aijir- 
cooled Motors, Inc., Syracuse, N. Y., as 
project engineer. He was previously 
designer for Pratt and Whitney Air- 
craft Division of United Aircraft Corp. 


CLIFFORD R. ROGERS, who was 
plant manager and chief engineer at 
the Shelbyville, Ill., plant of Oliver 
Corp., has been transferred to Oliver’s 
aviation division in Battle Creek, Mich 


CARROLL C. COLBY has joined C. 
A. Lippincott and Bros., Inc., Moores- 
town, N. Y., as service and parts man- 
ager. Colby was previously plant ser- 
vice manager for Oliver Corp. in 
Cleveland, Ohio 


CLAYTON C. LUTHER is now proj- 
ect engineer on gear design for Ford 
Motor Co., Dearborn, Mich. He was 
formerly a research engineer for Ford. 
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JOHN L. KORLESKI is now general 
manager of All State Trailer Co., Jack- 
sonville, Ark. He formerly held the 
same post with Victor Coach Indus- 
tries, Inc., in Bristol, Ind. 


FREDERICK HYATT, JR., has been 
promoted to sales engineer in charge 
of the Omaha office of Westinghouse 
Air Brake Co., industrial products di- 
vison. He was previously sales engi- 
neer attached to the Chicago office 


DONNELL A. SULLIVAN is now 
resident engineer at the Cleveland 
Engine Plant of Ford Motor Co. Don- 
nell was previously engine enginee! 
for Ford in Dearborn. 


THOMAS O. MANTLE has joined 
the Directorate of Vehicle Develop- 
ment, Department of National De- 
fence, in Ottawa, Canada, as vehicle 
development officer. Mantle was for- 
merly service manager of Ottawa Mo- 
tor Sales, Ltd 


RALPH 8S. ANDERSON is now de- 
signer and assistant group leader for 
Catalytic Construction Co., Philadel- 
phia. He was formerly with Piasecki 
Helicopter Corp., Morton, Pa., as lay- 
out draftsman 


GUY E. WATSON is now service 
representative for Federal-Mogul Ser- 
vice Division of Federal-Mogul Corp 
in Wichita, Kansas He was previ- 
ously on special assignment for the 
company in the central office in De- 
troit. 


HOWARD B. HILE is now associated 
with Cummins Engine Co., Columbus, 
Ind He was previously a research 
assistant at the Pennsylvania State 
College in State College, Pa. 


JOHN J. SMITH has joined General 
Motors Research Laboratories Division 
as design engineer. He was previously 
project engineer for the aircooled en- 
division of Continental Motors 
Detroit. 


gines 


Corp., 


CHARLES C. BERCKHEMER is now 
with the U. S. Civil Service Commis- 
sion as transportation safety engineer 
at the U. S. Naval Air Station, San 
Diego, Calif. He was previously with 
the operations department of Consoli- 
dated Freightways, Inc., in Portland, 
Ore. 


ANDERSON ASHBURN is now in 
the U. S. Army at Aberdeen Proving 
Ground. Captain Ashburn is a tech- 
nical editor for the Army Field Force 
Commanders Preventive Maintenance 
Course 


MAURICE J. COLLINS has joined 
Wyandotte Chemical Corp., Wyan- 
dotte, Mich., as mechanical project 
engineer. Collins was previously tur- 
bine engineer for General Electric Co. 
in Schenectady, N. Y. 
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G. NEILAN SMITH is now on special 
assignment on government contracts 
for Nash-Kelvinator Corp., Detroit. 
He was formerly preproduction expe- 
ditor, aircraft engines, for the com- 
pany. 


A. J. GROVER has joined the Direc- 
torate of Vehicle Development, of the 
Canadian Department of National De- 
fence, Ottawa, Ont., as vehicle devel- 
opment officer. He will be responsible 
for the development of trailers of all 
types for military purposes. Grover 
was previously chief designer for the 
trailer division of Brantford Coach 
and Body, Ltd 


JAMES C. BURKE, 
search engineer for E 
Nemours and Co., is now in the U. S. 
Army. Lieutenant Burke has been as- 
signed to Bremerhaven, Germany. 


who was re- 
I. duPont de 


WILBUR C. RICE is now president 
of Greenwich Manufacturing, Inc., 
Greenwich, N. Y. Rice was formerly 
vice-president of Nathan Mfg. Co. in 
New York City. 


CARL O. MONROE, who was pre- 
viously zone manager for International 
Harvester Co. in Wichita, Kans., is now 
industrial sales and service engineer 
for the company in Wichita 


OBITUARIES 


ROBERT H. DUFF 

Robert H. Duff died March 5 in 
Detroit at the age of 54. At the time 
of his death he was assistant chief 
engineer of the truck section of Chrys- 
ler Corp. in the company’s central 
engineering division 

Duff received his engineering train- 
ing in Scotland and joined Chrysler 
in the passenger car division soon afte: 
coming to this country in 1926. Three 
years later he went into truck ac- 
tivities on Fargo trucks, and in 1930 
went to the Dodge main plant as chief 
draftsman of the truck division. In 
1933 he returned to the central engi- 
neering division when truck engineer- 
ing activities were centralized there 
and held the post of chief draftsman 
of the truck chassis division. In 1942 
he became assistant chief engineer in 
charge of the truck chassis division, 
and in 1951 was appointed to the post 
he held at the time of his death 

He played an important part in de- 
velopment work on military trucks in 
the early thirties, when the Army was 
being motorized. 

Duff was a member 
Engineering Society of Detroit 
survived by his wife and two 
who are students at Wayne University 
and the University of Michigan 


of SAE and the 
He is 


sons 


EDWARD E. BERG 


Edward E. Berg, 54, died April 6 in 
Buffalo, N. Y., after an illness of two 
days. He was zone parts and service 
manager for GMC Truck and Coach 
Division in Buffalo 

Berg was born and educated in Al- 
bany, N. Y., and joined General 
Motors’ Truck and Coach Division 
there in 1924 as service manager 
Prior to that, he was with Allen and 


Arnink Auto Renting and with Cen- 
tral Auto Co. He was transferred to 
Buffalo in 1948 to become zone parts 
and service manager 
Berg is survived by 
sons and a daughter 


his wife, two 


HARLAN J. 


Harlan J. Oakes died Feb. 6 after a 
long illness. He was 41 

Oakes was an engineering 
man for GMC Truck and Coach Di- 
vision in Pontiac, Mich. He was born 
and grew up in Saginaw, and first 
joined General Motors with Pontiac 
Division after graduating from Gen- 
eral Motors Institute in 1932. He left 
Pontiac in 1938 to serve as draftsman 
on tool design for National Automatic 
Tool Co. in Detroit, and joined the 
Truck and Coach Division the follow- 
ing year. 

He is survived by his wife, a son and 
a daughter 


OAKES 


drafts- 


JAMES W. FLYNN 

James W. Flynn, who was a senior 
gage checker in the inspection depart- 
ment of the Budd Co., Philadelphia, 
Pa., died March 28 at the age of 56 

Flynn was born in Philadelphia and 
took engineering courses at Drexel In- 
stitute. He entered industry as a 
draftsman-detailer for Lehigh Mfg. 
Co., and served with Midvale Steel 
Co. and Hale and Kilburn Co. before 
joining Budd in 1921 He served in 
many posts at Budd, mainly in the in- 
spection department. 

Flynn was a bachelor; he is survived 
by a sister 





Students Enter Industry 


LIGHTSTONE (Rensselaer 
Polytechnic Institute '51) is now a 
junior research engineer at Socony- 


Vacuum Laboratories, Paulsboro, N. J 


JOHN 


RUSSELL LeROY DAHL (Michigan 
College of Mining and Technology °51) 
is with Oliver Mining Co., Duluth, 
Minn 

(Tri-State 


KENNETH W. PARSONS 


College '51) is a research engineer on 
lightweight metal structures for Good- 
year Aircraft Corp., Akron, Ohio. 


ROBERT J. LEASE (Parks College 
"651) is a lieutenant with the Air Force 
Strategic Air Command at Fairchild 
Base, Wash. 


RICHARD H. KEEHN (Tri-State Col- 
lege °'51) is with Ritter Co., Inc., 
Rochester, N. Y., as a plant trainee. 


ROBERT 8S. JACOBUS (Pennsylvania 
State College '51) has joined West Vir- 
ginia Pulp and Paper Co., Tyrone, Pa. 


JOHN J. MARTIN (Rensselaer Poly- 
technic Institute '51) is now a 2nd lieu- 
tenant with the Army transportation 
research and development station at 
Fort Eustis, Va 


QUINN (University of 
is a student engineer 
in Lorain, Ohio 


WALLACE J. 
Pittsburgh ‘°51) 
for National Tube Co 


RHYS E. THOMAS (Pennsylvania 
State College '51) is now with United 
States Steel Corp., Pittsburgh, Pa. 
DAVID C. SPRAKER (University of 
Wisconsin °'51) is a junior engineer 
with Consolidated Vultee Aircraft 
Corp., Fort Worth, Texas. 


KEITH GRANT KESLER' (Wayne 
University '51) is a junior designer for 
Kerr Mfg. Co., Detroit, Mich. 


QUINTON A. SCHAFFER (Pennsyl- 
vania State College '51) is now an Air 
Force officer 
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ALEXANDER B. DUNCAN (University 
of Massachusetts '51) is now with 
Wright Aeronautical Corp., Wood- 
Ridge, N. J., as a vibration stress 
analyst 


ROBERT H. WAHL (Wayne University 
51) is in training with GMC Saginaw 
Steering Gear Division, Saginaw, Mich. 


ALBERT C. CHING 
Connecticut °51) is a 
engineer with Eastman 
Rochester, N. Y. 


(University of 
quality control 
Kodak Co., 


WILLIAM J. GORJANCE (Aeronauti- 
cal University 51) is a junior engineer 
in the electrical group of Boeing Air- 
plane Co., Seattle, Wash. 


JERRY D. KASLER (California State 
Polytechnic College '51) is in the main- 
tenance division of Peter Kiewit Sons 
Constructing Co. at March Air Force 
Base, Riverside, Calif. 


PRESTON M. HAMMOND 
University ‘51) is now with 
Electric Co. in Erie, Pa. 


(Bradley 
General 


ARNE H. MAKI (Indiana Technical 
College '51) is in Gary, Ind., with 
United States Steel Corp. 


ELDON B. McKINNEY (University of 
Illinois 51) is a junior analytical en- 
gineer for Pratt and Whitney Aircraft 
Division of United Aircraft Corp., East 
Hartford, Conn. 


KEITH M. BAKER (Washington State 
College '51) has been recalled to active 
duty with the Army as a 2nd lieutenant 
in the Far Eastern Command. 


JACK W. DERN 
sity '51) is now 
for Steel Products 
Springfield, Ohio. 


(Ohio State Univer- 
a machine designer 
Engineering Co., 


ROBERT C. WILD (Rensselaer Poly- 
technic Institute °51) is now with 
Rohm and Haas Co., Inc., Philadelphia, 
Pa 


EDMUND F. VOLKER (Michigan Col- 
lege of Mining and Technology '51) has 
joined Allis Chalmers Mfg. Co., West 
Allis, Wis. 


EDWARD J. SCHLAFFER (Bradley 
University '51) is in the training pro- 
gram of Caterpillar Tractor Co., Peoria, 
Il. 


THOMAS W. NEWMAN (Michigan 
College of Mining and Technology '51) 
is now a mechanical engineer for the 
Navy Department Bureau of Ships, 
Washington, D. C. 


JAMES H. WALSTON, JR. (A&M Col- 
lege of Texas) is a junior engineer for 
Chance Vought Aircraft Division of 
United Aircraft Corp., in Dallas, Texas 


JOHN R. SPINK (University of Idaho 
51) is now a 2nd lieutenant with the 
U. S. Air Force 


ELDON J. SHOREK (Detroit Institute 
of Technology ’50) is now at Aberdeen 
Proving Ground, Aberdeen, Md. Shorek 
is On military leave of absence from 
Cadillac Motor Car Division, General 
Motors Corp 


ABDUL-FATTAH K. KADDOU (Uni- 
versity of Denver ’51) is in training for 
engineering work in Iraq with the 
Bureau of Reclamation, Denver, Colo. 


JOHN CARR (Indiana Technical Col- 
lege ‘51) is with Goodyear Tire and 
Rubber Co., St. Mary’s, Ohio, as devel- 
opment engineer 


W. DANIEL GRUPP (University of 
Colorado ’51) is a mechanical research 
engineer at the American Newspaper 
Publishers Association laboratory 
Easton, Pa 


CURTIS F. MASSOLL (‘Lawrence In- 
stitute of Technology) is in the U. S 
Navy aboard the U.S.S. Towhee 


GEORGE C. WILSON (Michigan Col- 
lege of Mining and Technology ’51) is 
a student engineer for GMC Buick 
Motor Division, Flint, Mich 


EDWIN L. MARSHALL ‘(New York 
University ‘51) is with Devenco, Inc., 
New York City, as senior machine de- 
signer 


RICHARD A. WESTER (Columbia 
University '49; Chrysler Institute '51) 
is now truck chassis engineer for 
Chrysler Corp 


EDWARD L. TATE (University of 
Oklahoma '51) is a sales engineer 
trainee for Moorlane Co., Tulsa, Okla. 


HUBERT P. DAVIS (A&M College of 
Texas '51) is a 2nd lieutenant in the 
U. S. Air Force. 


JOHN A. FORD (Fenn College ’51) is 
now with Westinghouse Electric Corp 
in Pittsburgh, Pa. 


A. BAKE (Case Institute of 
Technology °51) is with Chemical 
Plants Division of Blaw-Knox Con- 
struction Co., Pittsburgh, as a mechani- 
cal design engineer. 


MILTON R. ADAMS (University of 
Wisconsin '51) is an engineer with 
Consolidated Water Power & Paper 
Co., Wisconsin Rapids, Wis. 
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Cincinnati Section 
Tours GE Jet Engine Plant 


members of 
the SAE were 
first group to 
Jet Engine 


April 28—Seventy-five 
Cincinnati Section of 
honored by being the 
visit the General Electric 
Plant in Lockland, Ohio 

The program included dinner at the 
plant cafeteria two movies on jet 
propulsion and a tour in small groups 
through the production and testing 
departments. 

Due to the highly restrictive nature 
of the products being manufactured, 
the tour, which had to be approved by 
the Air Force, was limited to members 
only 


Barnard Visits 
New Houston Division 


SAE National President D. 
P. Barnard was guest and principal 
speaker at the first monthly meeting 
of the newly organized Houston Divi- 
sion of Texas Section. Ninety-seven 
SAE members and friends gathered at 
the banquet room of the Guy Francis 
Restaurant in Houston to greet Dr 
Barnard who, following the social hour 
and dinner, spoke to the group on “Re- 
search—A Partner in Engineering.” 
His discussion of the achievements in 
fitting fuels to engines was highly ap- 
preciated by the group, which was 
composed of representatives from the 
oil producing and refining industry, 
motor fleet operators, equipment en- 
gineers, and others interested in auto- 
motive operations 

E. W. Rentz, manager of the 
Western Branch Office of SAE, was al- 
so present and spoke briefly to the 
group regarding SAE activities 

The Houston group was organized as 
a division of the Texas Section at a 
meeting in February, at which time 
the following officers were elected 


Strawn, Shell Oil Co. 
Vice-Chairman: Fred Wilson, Houston 
Lighting and Power Co 

Treasurer: Louis Mock, Gulf Oil Corp 
Secretary: R. C. Marr, Baroid Sales 
Division, National Lead Co 
Committeeman at Large 
Bowhay, The Texas Co 


April 14 


Chairman: E. J 


Edward J. 


There are over 60 SAE members in 
the Houston area, and the interest 
shown in the new group indicates a 
boom in Society membership. The 
first monthly meeting, honoring the 
National President, will be followed 
with meetings in May and June before 
activities recess for the summer 
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SAE 


Section 
Meetings 


Barnard Tells Texans 
Of Petroleum Prospects 


Deep in the heart of the oil 
country, SAE President D. P. Barnard 
addressed Texas Section members on 
the prospects for an adequate petrol- 
eum supply in the United States in 
the coming years 

Suitably attired in a ten-gallon hat 
presented to him by the Section, Barn- 
ard emphasized that figures tell only 
part of the petroleum story Esti- 
mates of future needs and figures on 
current production may seem to in 
dicate a future shortage But mod- 
ern scientific methods promise both 
the discovery of new fields and a 
greater yield of high grade products 
from crude oil—and our methods 
themselves are constantly improving 

Turning to the problem of the 
shortage of engineering manpower 
Barnard found the future less promis- 
ing. Our colleges and schools are 
simply not turning out enough en- 
gineers to meet the growing demand, 
and there is little to indicate improve- 


April 3 


future A step in 
direction, he said, would be 
recognition in the draft laws of the 
importance of engineers to the de- 
fense program, so that men who might 
fill important posts in production need 
not waste their talents and training 
in standing guard ducy or peeling po- 
tatoes 

Guests at the meeting were eight 
students from the SAE Club at South- 
ern Methodist University 


ment in the near 


the right 


Outlines Development Of 
North American Sabre-Jet 


W. L. Wheeler, assistant chief 
engineer of North American Aviation, 
Inc., described engineering and pro- 
duction problems encountered on North 
American's “Sabre-Jet.” Movies of 
the Sabre-Jet in action accompanied 
the talk 

The meeting was held at North 
American's plant in Columbus, Ohio, 
and a plant tour followed the speaker's 
presentation 


April 8 


Members of Cincinnati Section toured and dined at the Jet Engine Plant of General Electric Co 


at Lockland, Ohio, on April 28 in the first public tour of the new plant 
Howard Bischoff, meetings chairman of Cincinnati 


General Electric employees are, left to right 


Section; William Berliner, student activities chairman; William Suire, vice-chairman 
General Electric Co. supervisor; Section Chairman William Kimsey; | 
and Section Secretary Lape W. Thorne 


Electric 


Section officers and 


E. C. Foster, 
F. McCarty of General 
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Speakers at the April 23 Hot Rod meeting of Central Illinois Section were (seated, left to right 


George Davis of Caterpillar Tractor Co 
Francisco of “Hot Rod” magazine 


who was coffee speaker 


chairman, and Walter McCulla, general chairman of the meeting 


“Hot Rodding” 
Described by Editors 


April 23—"If it won't go, chrome it!” 
Wally Parks, editor of Hot Rod maga- 
zine told members and guests at the 
Central Illinois Section “Hot Rod” 
meeting Translated from hot-rod- 
ding jargon, this statement means 
“If your not fast enough for 
competition runs, it should be beauti- 
ful and used as a show Parks 
was assisted by Don Francisco, tech- 
nical editor of Hot Rod magazine. The 
Slides depicting 
fol- 


car 1S 


piece.” 


consisted of 
rods and accessories 
lowed by a movie of various com- 
petitive races in California rhe 
meeting was climaxed by a movie of 
the 1951 Bonneville National Race run 
on the Bonneville Salt Flats in Utah 
After the movies, both men answered 
questions from the audience 

The accessories shown and described 
by Parks and Francisco included spe- 
cial magnetos, multi-carburetor mani- 
folds, superchargers, high compression 
heads, and low-back pressure exhaust 
systems 

The first movie depicted the chaotic 
condition that existed at the “Drag 
Meets” in 1937 when Parks and Fran- 
cisco were actually hot-rodding. Since 
that time, the sport has matured until 
it now holds national recognition 
Many of the hot rods shown displayed 


program 
various hot 
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workmanship and care Parks 
pointed out several times that while 
no satisfactory definition for a “hot 
rod” has been found, the rickety jalopy 
frequently seen on city streets is, by no 
means, a “hot rod.” The teen-agers 
in ill-repaired antiquated cars roar- 
ing around town only breed ill-will 
towards the real hot rodder, who 
spends time and money on his ma- 
chine and operates it in a safe man- 
ner He pointed out that safe and 
sane operation, as well as considera- 
tion for the general public, was the 
true aim of the real “hot rod.” 

[The movie of the Bonneville Na- 
tional Races showed several record- 
breaking runs being made over the 
course; one was made by a twin en- 
gine car that was timed at 230 mph 
Parks stated that five cars are going 
to attempt to break this record in 
1952 

During the discussion period fol- 
lowing the movies, Francisco discussed 
the use of nitro-methane, a rocket 
fuel that has gained wide acceptance 
by the hot rod men. Many terms, such 
relieving, channeling, chop- 
stroking were explained 
Parks, as president of the National 
Hot Rod Associations, explained the 
various classes of cars that are run in 
the races, and also spoke on the safety 
precautions taken at the meets. As a 
result of these precautions, only four 
casualties have been suffered in the 
California meets since their inception, 
and none at Bonneville. 

John C. Miles, professor of mech- 
anical engineering, University of 


fine 


as port 
ping, and 


and Wally Parks and Don 
Standing are Professor John C. Miles (left), who was technical 


Illinois, was technical chairman for the 
meeting 

George Davis, assistant factory 
manager of Caterpillar Tractor Co., 
was coffee speaker and discussed auto 
racing from an owner’s viewpoint. He 
tried to paint a picture of the cars and 
the people who compete in the sport 


Demonstrates 
Ford-O-Matic Transmission 


of Hawaii Sec- 
Speaker 


The March meeting 
tion was held at Kewalo Inn 
was William Klinedinst, service rep- 
resentative of Ford Motor Co., Over- 
seas Distribution Branch. He gave a 
short talk on the new Ford six-cylinder 
valve-in-head engine and the Ford-O- 
Matic transmission. Klinedinst had 
the components of the Ford-O-Matic 
transmission for display and gave a 
full explanation of each part. Several 
interesing points, from the engineering 
standpoint, were brought out in the 
discussion period on rear axle housing 
failures on Ford trucks. As he stated, 
with the further engineering and de- 
velopment of better tires and the old 
policy of utilizing the tires as an in- 
dicator of load factor, greater loads 
were being placed on trucks that were 
not designed for the heavier loads and 
consequently failure of this part due 
primarily to overloading had been en- 
countered on several occasions. Two 
films were shown illustrating some of 
the benefits of a shorter stroke, larger 


bore engine construction 


Presents Paper 
On Bearing Failures 


April 10—J. M. Stokeley, California 
Research Corp., presented a paper on 
“Engine Bearing Failures” at the April 
meeting of Southern California Sec- 
tion. This paper was originally pre- 
sented before the National West Coast 
Meeting, San Francisco, in August, 
1948 (SAE Transactions vol. 3, no. 2, 
April 1949, p. 319). 

The speaker’s comments, as well as 
the excellent color slides, contributed 
greatly to make the meeting more than 
a mere repetition. 
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ALCOA Spokesmen 
Discuss Aluminum Outlook 


May 5—Comprehensive information 
on aluminum supply processes for 
joining and modern product finishes 
was presented by three authorities 
from the Aluminum Co. of America. 
Subject of the panel discussion was 
“Aluminum and the Car of the Fu- 
ture.” Frank Jardine, Development 
Division manager, discussed the sup- 
ply outlook with particular emphasis 
on casting processes; G. O. Hogland, 
chief welding engineer, presented data 
on new joining methods, and R. V. 
Vanden Berg, head of the Finishes 
Section, covered that aspect of the 
material. 

Wire welding was a featured topic, 
with a motion picture available on the 
subject and a demonstration set up in 
the lobby of the Rackham Building so 
members could try their hand at wire 
welding. All of the talks were amply 
illustrated by slides. 

Comparison of the U. S 
of aluminum with other 
materials showed 


production 
non-ferrous 
a marked increase 
in the 1940-1951 period so that now 
aluminum is virtually equal to the 
combined totals of copper, zinc and 
lead output. In 1953 there will be a 
further great increase as new alu- 
minum facilities come into use, Jardine 
said 

Present passenger car consumption 
is about 6% of the total, with 12% for 
other transportation equipment. Jar- 
dine presented estimates indicating 
that about 214 lb of aluminum per car 
is a feasible application in the reason- 
able future. He compared 1950 total 
poundage of 98,000,000 to an estimate 
of about 202,000,000 lb usage on auto- 
mobiles in 1954 or 1955. The 214 Jb- 
per-car figure would result in con- 
sumption of about five times the 200,- 
000,000 lb figure, based on a 5,000,000- 
car year Jardine described new 
permanent mold processes for casting 
sections of cylinder blocks, after which 
they are stacked and furnace brazed, 
producing blocks at much lower cost 
than present foundry techniques. He 
also predicted a more widespread use 
of aluminum cylinder heads, pistons 
and steel-backed aluminum bearings. 
Die-casting of aluminum parts for en- 
gines will aid in bringing the material 
into a competitive position, he 
serted 

Hoglund presented an analytical 
treatment of all possible welding pro- 
cesses and briefly discussed those ap- 
plicable to aluminum, including cold 
pressure welding. 

Anodic treatments which are highly 
resistant to corrosion and bright 
chrome finishes were among those dis- 
cussed and illustrated in Vanden 


as- 
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Bere’s talk. Many of the anodic 
treatments include dyes which provide 
color. He illustrated the lecture with 
color photographs of scores of parts 
used on refrigerators, other household 
appliances and other automotive 
equipment with enamel, lacquer and 
similar finishes applied. 

The meeting was sponsored by the 
-assenger Car Activity with J. P. But- 
terfield of Chrysler Corp. presiding 
Entertainment at the dinner was pro- 
vided by Jack Herbert, humorist and 
prestidigitator 


Makes Predictions 
On Engine Developments 


April 25—"I hope that in two or three 
years we can say we have engines that 
will burn fuel of any knock rating,” 
stated Alex Taub of the Taub Engi- 
neering Co. 

Engines today, said Taub 
drawing-board designs or 
designs. 

He explained that often engine fea- 
tures presented as new developments 
actually have been disclosed to the 
manufacturers many years ago, but 
with little or no success. Several such 
designs were actually operated with 
compression ratios of 9:1 or even 
10.5: 1, but were not recognized to the 
point of acceptance by the industry. 

Experiments carried out by Ricardo 
made possible the employment of 
higher compression ratios in L-head 


are eithe: 
billboard 


engines. At that time Ricardo was 
not aware of the fact that short flame 
travel is important 

Detonation is affected by the 
perature of the hottest part of the 
surface of the combustion chamber 
Reducing the temperature of hot spots 
will bring us a step forward, said Taub 

He also pointed out the importance 
of seemingly little things, such as 
spark plug gap and hot and cold plugs, 
in obtaining proper ignition of a lean 
mixture within the extremely short 
time each cycle represents 

Current combustion system develop- 
ments are reducing the importance of 
octane number and temperature, re- 
sulting in less tendency to knock 
Taub hopes that these features can be 
incorporated on single-valve or sleeve- 
valve engines which are characterized 
by absence of hot spots 

Questions from the floor brought out 
the likelihood of keener competition 
between gasoline and diesel engines 

A series of slides, showing various 
types of combustion chamber and valve 
designs as they have developed during 
the past 35 years, illustrated the talk 

Joseph Gilbert, managing editor of 
the SAE Journal, spoke about the work 
being done by SAE committees to keep 
the quality of technical news in the 
Journal on a high level 

The meeting was honored by the 
presence of Dr. D. P. Barnard, presi- 
dent of SAE, who traced the develop- 
ment of the petroleum industry during 
the last 50 years, and emphasized the 
importance of coordinating engineer- 
ing and salesmanship. 

He expressed concern over lack of 
trained technical personnel for future 
research and development work, a 
problem mostly due to the nation’s low 
birth rate in the depression years. 


tem- 


At the April 25 meeting of Mohawk-Hudson Group, Chairman Martin Berlyn (left) chats with 
President D. P. Barnard (center) and Alex Taub, who spoke on recent developments in engines 
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More than 500 Attend Cleveland Hot Rod Meeting 


Speakers Don Francisco (left), technical editor, and Wally Parks Enthusiastic Fenn College officials at Cleveland Section’s annual 

center), editor of Hot Rod magazine, explain some fine points of a student mecting were (left to right Professor Donald C. Fabel 

hot rod Ford engine to Cleveland Section Chairman Raymond |. Potter head of mechanical engineering; Acting President G. Brooks Earnest; 
at the April 28 hot rod meeting and Dr. William A. Patterson, registrar 


Students at the annual student banquet and meeting of Cleveland Members of the SAE Student Branch at Case Institute beam over 

Section on April 28 comment on the engine of a 1919 Locomobile at the hot rod built by one of them (left to right): Walter Wilgus 

Thompson Products’ automotive and aviation museum. The meeting chairman of the Branch; Louis Schultz, who built the engine: and 
was attended by 500 students, members and hot rodders Francis Baluck, secretary-treasurer of the Branch 


crowd that the meeting itself was other SAE Sections Arrangements 
Students Attend moved into nearby Masonic Auditor- for the trip were led by Raymond I 


” ° 
“Hot Rod Meeting ium where more than 500 inspected Potter, Cleveland Section Chairman 


the 23 hot rod cars on exhibition, Cleveland arrangements were in the 
e listened to talks by top authorities, hands of R. O. McSherry, Cleveland 
and witnessed movies of hot rod speed Section student chairman, and his 
trials committee 

cable Students of Case Institute of Tech- rhe first speaker, Wally Parks, who 
April 28—The annual SAE Student nology, Fenn College, Akron Univer- has lone ane = eater te eae 
Banquet sponsored by Cleveland Sec- sity, and General Motors Institute were hot rod activities ond Gveune ‘aatied. 
tion was a huge success both from the the special guests, but interest was so hie Uae Sintiemed Wet ed Aesetiotien 

standpoint of the dynamic meeting intense that the meeting was opened to . : . 1. 
; : and the Southern California Timing 
program itself and the large exhibit of members of the Section and of hot rod emeeied enti in 3 om 1 
hot rod cars displayed prior to the organizations. Members of police de- AsOCIAEON, gave & histery Of the ac- 
meeting. In addition, there was the partments in the surrounding area tivities and accomplishments of hot 
extensive exhibit of automotive items were welcome guests. rod organizations on the West Coast, 
at the Thompson Auto Album, histori- Speakers were Wally Parks and Don “he birthplace of hot-rodding. Activi- 
cal automobile museum of Thompson Francisco, editor and technical editor “es in connection with safety organi- 
Products, Inc. where the preliminary respectively of Hot Rod Magazine, who 2ations and police departments were 
inspection and the excellent buffet came from the West Coast to address emphasized. Real achievements from 
dinner were held. So great was the this meeting and meetings of seven an engineering standpoint have mark- 
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ed the accomplishments of the hot rod 
enthusiasts. 

Don Francisco described the various 
entries in the Bonneville National 
Speed Trials of 1951 when the win- 
ner, equipped with two Ford V-8 en- 
gines, was clocked at 230 mph. With 
the aid of slides, he showed exterior 
views and views of the powerplants 
and other features of these cars, each 
a special creation of stock car units 
and specially designed parts. Horse- 
power, bore, stroke and other char- 
acteristics were well covered, along 
with features relating to fuel systems, 
ignition, cooling, valves, cams, rods 
and so forth 

Two movies depicted the Bonneville 
National Speed Trials of 1951 and 
other hot rod activities, and demon- 
strated the care with which well or- 
ganized trials are conducted, leading 
to excellent safety records as well as 
speed accomplishments 

An enthusiastic question period fol- 
lowed the talks 

Financial backing for the Student 
Banquet was supplied by the Alu- 
minum Co. of America and the West- 
inghouse Automotive Air Brake Co. 


Plane Designers 
Embrace Plastics 


March 25—Aircraft engineers are put- 
ting plastics to work in the airplane 
itself as well as in fabricating tech- 
niques for making the plane. That’s 
what a three-man panel told Section 
members in Los Angeles 

Plastics aren't new to the airplane 
designer; mew uses for them are 
cropping up all the time, reported 
panel chairman Robert L. Whann, en- 
gineering material and process super- 
visor, North American Aviation, Inc 
He cautioned that plastics, lke all 
materials, have their limitations. Care 
should be exercised in thei lest 
their shortcomings be eclipsed by their 
obvious benefits 

Now that aircraft and guided missiles 
are operating at elevated temperatures 
(and this is due to be intensified in 
the future), a very hopeful eye is being 
cast on several new plastics. These 
materials have pretty desirable char- 
acteristics at high temperatures, said 
Carl Lemons, materials and process en- 
gineer, Douglas Aircraft Co 

Phenolic resins combined with fiber- 
glas in laminated plastics hold up at 
500 F. A reinforced plastic made with 
one such resin has a bending strength 
of over 50,000 psi at room temperature 
which drops to 35,000 psi at 500 F. 

Other resins being investigated are 
the silicones, acrylates, and a non- 


use 
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acrylic polyester. Some of these still 
pose problems such as crazing, brittle- 
ness, and difficulties in manufacture 

Plastics also have pointed a way to 
keep down tooling costs, said G. J. 
Walkey, manufacturing research en- 
gineer, Lockheed Aircraft Corp. Plane 
makers face a tough problem peculiar 
to the industry. The constant stress 
on development makes for low quan- 
tity and short schedules. That forces 
a search for cheaper and quicker ways 
of tooling up for production. 

Dies made of plastic can be cast to 
final shape and save hundreds of hours 
in grinding and polishing normally 
needed for finishing metal dies. And 
a plastic die weighs one-tenth as much 
as a kirksite one, said Walkey 

Plastic tooling used for fabrication 
of an air intake duct reduced tooling 
costs 50% and cut the time needed for 
tooling up by 50% 


Clevelanders 
Hear XP-300 Story 


April 17 
XP-300 


Intense interest in Buick’s 
and its designer, Charles A. 
Chayne, brought a_ record-breaking 
crowd of 640 members and guests to 
hear Chayne describe the develop- 
ment of the experimental sports car 

Many arrived early at Cleveland 
Section’s annual Akron-Canton meet- 
ing to inspect the famous car. At the 
meeting which followed dinner at the 
Chesterfield Inn in Cuyahoga Falls, 
the story of the XP-300’s conception 
design and construction was presented 
by General Motors’ Vice-President 
Chayne Problems and accomplish- 


Charles A. Chayne 


ments were outlined The smooth 
power of the 335 hp engine that weighs 
only 550 lb, as well as other startling 
features, indicate why this car has 
been called the ‘car of the future.” A 
movie brought out features of both the 
XP-300 and Buick’s Le Sabre 

John L. Collyer, president and chair- 
man of the board of B. F. Goodrich 
Co. was speaker's sponsor 


Tells of Trends 
In Heavy-Duty Trucks 


John G. Holmstrom, vice-president 
and general manager of Kenworth 
Motor Truck Corp., Seattle, Wash 
was speaker at the February meeting 
of Hawaii Section. Principal topics 
of his informal talk were the applica- 
tion of the Boeing turbine to trucks 
the present trend toward the use of 
aluminum in highway vehicles, the 
popularity of diesel versus gasoline 
powerplants, present use of butane 
and propane, torque converter applica- 
tions, and the operation of trucks in 
the oil fields of Arabia 

Because of the widespread interest 
shown by truck operators seeking a 
simple, lightweight powerplant which 
requires no radiator, a number of con- 
cerns are working on the development 
of turbines, Holmstrom said. Though 
fuel consumption is at present very 
high, averaging 1'g mpg on a 68,000 
lb gross load, it is expected that with 
further development the turbine will 
approach the economy of the gasoline 
engine 

Considerable 


experimenting has 


left) explains the workings of the Buick VP-300 to Goodrich President John 


L. Collyer at the April 17 meeting of Cleveland Section, which was attended by more than 600 
members and guests 
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with various 
A seven-speed 


been and is “oeing done 
types of transmissions. 

planetary transmission was the first 
used with the turbine. This was quite 
successful, but since most vehicles to 
which the turbine may be applied are 
equipped with more conventional 
transmissions, present experiments are 
being made with them. Up-shifting 
has been more difficult with the tur- 
bine because of its rapid acceleration 


rate. but the down shifts have been 


easy 

The demand for lighter vehicles has 
increased in proportion to the severity 
of competition, Holmstrom said, and 
many operators have specified alu- 
minum construction without regard to 
costs. This increase in cost for light- 
weight construction is about $2.00 per 
lb of weight saved. In the case of an 
18,000 lb vehicle, the possible saving in 
weight may total as much as 2233 lb 
The strength of aluminum frame 
members is more than adequate, since 
they may be bent three times as much 
as steel and still spring back into place 

The diesel engine continues to gain 
in popularity over the gasoline engine 
As for the use of propane or butane 
Holmstrom said, this has been an “off- 
again, on-again’ proposition 

Torque converters, Holmstrom told 
the audience of 63, are not satisfactory 
for heavy-duty trucks, though excel- 
lent for buses. Principal objection to 
their use in trucks is the great slippage 
which cancels out the gains in 
horsepowe! 


loss, 
increased 


Suggests Search 
For “Cannibal” Additive 


‘cannibal” is 
automotive 


April 3—Search for a 
afoot in petroleum and 
engine laboratories in today’s research 
on combustion chamber deposits. 

A catalytic agent, introduced into 
the fuel or lubricant as an additive 
which would be able to dissolve or in 
some manner destroy harmful de 
posits was one of the startling sug- 
gestions made by W. E. Bettoney, as- 
sistant director of the petroleum lab- 
oratory of E. I. duPont de Nemours 
and Co 

Engine deposit volume and the re- 
sultant effect on compression ratio 
causes approximately 30% of the harm 
to engines, Bettoney reported. The 
insulating effect of deposits is harm- 
ful; when heat is transferred to the 
coolant of a clean engine by artificial 
means, the engine octane requirement 
was found to be five points. The heat 
loss in this test on a six-cylinder pas- 
senger car was 230 Btu per minute. 

A great deal of work must be done 
on the insulating effects of combustion 
chamber deposits. Testing of thermal 
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insulating effects poses difficult prob- 
lems, but Bettoney believes that re- 
sults will justify the effort. 

Extensive field testing has been done 
to date in the duPont studies. Fleets 
of passenger cars and trucks, operat- 
ing along the eastern seaboard and on 
the west coast, were operated under 
varying loads and speeds to obtain a 
rounded picture of combustion cham- 
ber deposit effects. 

In the study of the effect of catalytic 
action on deposits, a number of mate- 
rials were injected into the cylinder 
in the form of dust. Lead chlorate 
dust was found to be an anti-knock 
agent when so injected, although not 
nearly as effective as tetraethyl lead. 
Lead bromide dust showed similar re- 
sults 

Following Bettoney’s talk, Oscar W. 
Wuerz of Cab Service and Parts Co 
and J. E. Campbell of Ford Motor Co 
presented prepared discussions. Tech- 
nical chairman was Louis E. Endsley 
Ji., vice-chairman of Met Section for 
fuels and lubricants 


Lists New Uses 
For Helicopters 


May 6—Chicago Section was host to 
Harry 8S. Pack, vice-president of Pia 
secki Helicopter Corp., whose discus- 
sion and slides illustrated the tre- 
mendous progress that has been made 
in helicopters in the last few years 

The “pure helicopter” emerges as 
the most efficient “lifter” of all three 
types, and should be the most desired 
with an eventual speed of between 
180 and 200 mph. This type depends 
on one set or more of rotors to develop 
both lift and forward motion 

The “compound helicopter” is the 
next most efficient “lifter,” and uses 
rotors and propellers for lift and for- 
ward movement. Small wings are also 
used to free the rotor of the full load 
after the plane is in motion. The ex- 
tra speed in this particular instance 
involves an added weight penalty of 
10 to 20%. 

The “converti-plane” is the least ef- 
ficient in respect to lift and is designed 
for specialized missions or uses. Of 
the several types produced, rotor 
blades are used for vertical take-off, 
and then actually convert to a hori- 
zontal or forward thrust. Wings are 
required in this type for load carry- 
ing ability, and some authoritories 
predict speeds of 250 to as high as 
600 mph. Load ability again has to be 
sacrificed, due to 40 to 50% higher 
gross weight. 

The present Korean 


conflict has 


proved the value of this comparatively 
new means of transportation, and all 
of the services are exploiting the heli- 
copter to great advantage. One of its 
most outstanding uses has been in the 
evacuation of seriously wounded, and 
in picking up pilots shot down be- 
hind enemy lines. The uses for heli- 
copters have multiplied daily since 
they have been in combat operation, 
and now include delivery of hospital 
supplies, wire laying and movement of 
key officer personnel 

A new method of direct shipments 
called “Vanex” will expedite priority 
material from bases in the U. S. to any 
location desired. The original ship- 
ment leaves its source by truck trans- 
port, is loaded in a cargo ship for de- 
livery to its destination, and is then 
picked up and delivered by helicopter 

Pack depicted some of the possible 
uses for helicopters; for example, help- 
ing to evacuate a city that has been hit 
with atomic bombs. If bridges were 
out and main super-highways de- 
stroyed, the helicopter would be in- 
valuable 

Airports might seriously consider 
the use of helicopters to eliminate the 
present bottleneck of getting pas- 
sengers from the centers of population 
to the airports. Many of these trips 
range from 12 to 33 miles 

It is safe to say that the helicopter 
is here to stay, Pack concluded, and 
that the pay load ratio will improve 
with continued development 


R. J. S. Pigott Speaks 
On Petroleum Reserves 


March 31—R. J. S. Pigott, 1952 ASME 
President and SAE Past President, was 
the after dinner speaker at a joint 
meeting of SAE Salt Lake Group and 
local sections of the ASME, the Amer- 
ican Society of Tool Engineers and the 
Intermountain Association of Petro- 
leum Geologists. The meeting was 
under the sponsorship of the local sec- 
tion of the ASME and was co-spon- 
sored by the other engineering 
eties 

Pigott spoke on the subject “Present 
Situation of Petroleum Supply.” He 
Stated that proven petroleum reserves 
can supply the need for liquid fuels in 
this country for the next 10 to 12 
years. However, this abundant sup- 
ply of petroleum cannot continue in- 
definitely since the total deposits of 
producible petroleum are finite. It 
has been variously estimated that our 
reserves of recoverable petroleum will 
be consumed within the next 30 to 100 
years. How soon the reserves are 
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consumed depends to a large degree on 
what measures are taken to conserve 
the available supplies by more efficient 
utilization m 

A principal means for conserving 
our petroleum reserve is in the design 
of engines for passenger car and com- 
mercial vehicle service. These engines 
should be designed for higher thermal 
efficiency by increasing the compres- 
sion ratio and/or compression pres- 
sures, stated Pigott. Engines incor- 
porating these improvements can and 
should be designed to operate on fuels 
of octane quality no greater than two 
to three units higher than that of cur- 
rent top quality premium gasolines 
The petroleum refiner cannot supply 
liquid fuels of higher octane quality 
without a serious reduction in liquid 
fuel recoverable from petroleum 
Superchargers driven by the energy of 
the exhaust offer a plausible means fo1 
increasing compression pressures. A 
reduction in the overall vehicle weight 
Should be achieved in the interest of 
full economy. The designers of Amer- 
ican cars should study carefully the 
powerplants of European cars. These 
cars are outstanding for power de- 
veloped per unit of piston displace- 
ment Modification of basic engine 
design to take full advantage of tech 
nological advances is restrained by 
mass production technique as prac- 
ticed in this country. However, the 
desirability of conserving petroleum 
reserves emphasizes the need not to 
delay changes which will improve 
thermal efficiencies and will reduce 
fuel requirements 

Large quantities of liquid fuel now 
user for domestic heating and in 
Stationary powerplants can be replaced 
by solid fuel. Hydroelectric power- 
plants can be increased to about five 
times their present capacity as a means 
of releasing liquid fuel now consumed 
in steam electric plants. All of these 
expedients are needed to extend the 
period of time that liquid fuels from 
petroleum will be available. 

Sources of liquid fuel other than 
from petroleum are by synthesis from 
coal, oil shale, natural gas and re- 
placeable vegetable matter. All of 
these sources require a considerably 
greater expenditure than that pres- 
ently required for production from 
petroleum sources. Coal is abundant 
in this country and is ample for re- 
quirements for several hundred years 
Production of liquid fuel by the 
Fischer-Tropsch synthesis appears the 
most practical method. Oil shale can 
be considered only as a supplementary 
source of liquid fuel because of the 
enormity of the operations required 
for recovery of its oil contents. Syn- 
thesis of liquid fuels from natural gas 
should be considered only as a sup- 
plementary source. Synthesis of liq- 
uid fuels by the Fischer-Tropsch 
method from replaceable vegetable 
matter could provide liquid fuels in- 
definitely. These sources of vegetable 
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tainment in evening 
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PRODUCTION 


Jan. 12-16 The Sheraton-Cadillac, Detroit 


March 3-5 The Sheraton-Cadillac, Detroit 


March 25-27 Statler, Cleveland 





matter would be forests or peat de- 
posits which can be grown and de- 
veloped in a period of 100 years. Any 
long range study of energy sources 
should consider the useful power re- 
coverable from the sun, wind, waves 
and tides. Such sources would be ex- 
pensive but might be practical on a 
local basis 

The talk was followed by an in- 
formative question and answer period 
in the course of which Pigott estimated 
that the country railroads could be 
completely dieselized and use less liq- 
uid fuel of petroleum origin than is 
used by the railroads today. This is 
because of the higher thermal effi- 
ciency of the diesel-powered locomotive 
over the steam locomotive burning 
bunker type fuels. The railroads are 
very pleased with the performance of 
the diesel-powered locomotive; how- 
ever, they are looking with increasing 
interest to the powdered coal burning 
gas turbine locomotive because of its 
smooth delivery of power and because 
of a possible considerable lower main 
tenance cost than the diesel. Atomic 
energy was not considered a likely 
source of power to replace liquid fuels 
because of the scarcity of uranium de- 
posit 


Automatic Transmissions 
Reduce Maintenance Costs 


10—Automati« 
10.8 hours to 
reassemble, as 
conventional 


transmissions re 
remove, replace 
compared to 8.2 
transmissions 
service life expectancy of 
long for the automatic 
maintenance costs are 
Section members were 
car panel meeting 
Don Pidd of GMC 
Division and John F. 
McLean, Jr., of Ford Motor Co The 
two Detroit engineers explained the 
workings of the Chevrolet “Power- 
glide” and the “Ford-O-Matic” drive 
to an audience of nearly 100 members 
and guests 

Because driving habits of motorists 
it has been impossible to 
date to report any quantitative com- 
parisons of fuel use with automatic 
and conventional transmissions. How 
ever, both speakers pointed out that 
fuel economy could be expected with 
automatics because the driver's judge- 
ment as to when to shift been 
eliminated 

Gear tooth clashing with 
tional units is an important 
transmission failure, both 
they emphasized that, because the 
working parts of the automatic de- 
vices operate in oil, their life is pro- 
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longed as compared with that of 
Standard transmissions 

McLean warned that precautions 
are required to keep the parts of auto- 
matic transmissions clean during over- 
haul. When assembled in the fac- 
tories, transmissions are worked upon 
in air-filtered rooms to insure cleanli- 
ness 

The cushioning effect in 
shock while driving should increase 
the life of the vehicle itself, Pidd and 
McLean a Because all true 
automatic transmissions compensate 
for lack of driver skill, they make a 
poor driver and a good driver 
better, Pidd concluded 

The meetin was 
directed by Charles E. Chambliss, Jr 
assistant to the vice-chairman for 
and body activity of Met 


cases of 
sserted 


good 


planned and 


passenger Cal 
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Urges Cost Analysis 
In Selection of Trucks 


April 8—A crowd of more than 300 
turned out to hear John N. Bauman, 
vice-president in charge of 
White Motor Co., who 
need for consideration of functional- 
ism in the design of motor trucks 

For many years, Bauman noted, 
there has been a good deal of emphasis 
on the mechanical perfection of units 
composing our vehicles, often to the 
neglect of other considerations which 
should be borne in mind. Trucks are 
actually tools of production for a pro- 
fit, and should not be thought of sim- 
ply as transportation units to be pur- 
chased at the lowest possible first cost 
without regard to fitness for the job 

Fixed costs have increased tremen- 
dously in the last few years, Bauman 
emphasized. Designers should bear in 
mind the importance of cost reduction 
in maintenance and operation of ve- 
hicles by proper attention to accessi- 
bility and general utility 

rhe time has come 
Standard vehicle designs cannot meet 
the needs of all industry Attention 
must be given to the specific needs of 
each user, even though less standard- 
ization may result in some increase in 
production costs 

Bauman called for an engineering 
approach to problems of legal limita- 
tions by which the industry is now 
harassed. Uniformity of state laws 
would be a tremendous aid in simpli- 
fying the design problems now faced 
in meeting the restrictions of each 
State. He cautioned users of vehicles 
to give careful attention to unit costs 
per package, unit, ton, and so forth, 


sales of 
stressed the 


when a few 


and to purchase transportation equip- 
ment accordingly. Just as with ma- 
chine tools, the piece price may be re- 
duced by the use of a more modern 
though more expensive, tool 

To the builders of motor trucks 
speaker pointed out the need for in- 
creased study to reduce weight in en- 
frames, and cabs, and to increase 
maneuverability. He called for closer 
cooperation between truck and trailer 
manufacturers in production of high- 
transportation. Sales divisions 
were advised to study carefully the 
specific needs of each buyer in order 
to provide him with the best combina- 
tion of units for lowest transportation 


the 


ines 


way 


cost 

Coffee speaker was F. W. Edwards of 
the civil engineering department of 
Illinois Institute of Technology, now 
on leave to act as general manager of 
the 1952 Centennial of Engineering 
which will be held in Chicago from 
Sept. 3 to 13. The Centennial will 
center in the Museum of Science and 
Industry and will include a convoca- 
tion of 50 engineering and technical 
ocieties, a series of exhibits, and a 
tage production. Sept. 4 has been 
tentatively set as the date for a special 
SAE meeting and banquet 


Gives Ten-Year Forecast Of 
Automotive Aluminum Use 


next ten years will see 
increase in the applica- 
aluminum in trans- 
portation, E. J. Willis, development 
engineer of the Aluminum Co. of 
America, told seventy-two members 
and guests of the Williamsport Group 
The first commercial application of 
aluminum was the 6 * 6 * 12 in. pyra- 
midal tip of the Washington Monu- 
ment installed in 1880, after first being 
exhibited in the show window of a 
New York department store The 
yearly production of aluminum since 
that time advanced to 325 million lb 
in 1937 and it is estimated that it will 
be three billion pounds in 1953. Of 
this total, it is estimated that 18 
will be applied to transportation uses 
The properties of aluminum which 
determine its uses in such a wide 
variety of applications may be listed 
as follows weight, strength, cost, 
availability, thermal conductivity, elec- 
trical conductivity, corrosion resist- 
ance, non-toxicity, workability, reflec- 
tivity, mnon-magnetism, high scrap 
value 
Willis 
comparative 
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wrought and cast aluminum alloys 
Of particular interest to the group 
were his slides showing sandwich-type 
engine castings being made on an ex- 
perimental basis without the need for 
boxes. He described a four- 
cylinder unit cylinder head constructed 
of four simple castings sandwiched to- 
gether and over-brazed with aluminum 
silicon coppe1 brazing compound. 
Slides were also shown illustrating how 
this construction can be applied to 
cylinder blocks with vertical sections 
divided at the center line of each 
cylinder. The intermediate castings 
are all alike and can be stacked to- 
gether to give the number of cylinders 
desired with the end castings added to 
complete the block. In addition to 
providing a strong rigid construction 
it also provides for close control and 
easy inspection of all passages which 
would normally be cored in conven- 
tional castings 

The speaker showed pictures of how 
automotive torque converter parts can 
be cast by the plaster process and held 
dimensionally within .001 in. He de- 
scribed experimental aluminum radia- 
tor construction and progress in alu- 
minum truck wheels offering a saving 
of 50 lb unsprung weight per wheel 

The wide applications of aluminum 
and magnesium in the General Motors’ 
experimental “Le Sabre” and 
“XP-300" were described 

In closing his remarks 
the following ten-year 
use of aluminum in 
duction 


core 


cars 


Willis offered 
forecast on the 
automotive pro- 


Cylinder heads 
Cylinder blocks 
Radiators: yes 
Wiring: probably 
Bearings: in 5 to 7 years 
solid aluminum or 

backed aluminum 

Brake drums: Trucks: yes 
Cars: Maybe 


yes 
perhaps 


eithe 
steel- 


Tubing 
Bodies 


yes 
Trucks 
Cars: no 


yes 


In answer to questions from the floor 
Willis stated that cold welding of alu- 
minum is satisfactory where the joint 
is not depended on for high strength 
Cold welded radiator tubes are satis- 
factory and have fatigue strength 
equivalent to copper tubing. 

The aluminum cylinder barrels 
brazed in the sandwich-type blocks 
can be chrome plated in the bore o1 
fitted with shrunk-in dry liners. Be- 
cause of high cost, chrome plating of 
cylinder bores directly on aluminum 
has generally been limited to bores 
under 2'4 in. diameter 

The speaker stated that paint can 
be made to stick to aluminum panels 
using a phosphoric acid wash. On the 
matter of sandwich-type castings, he 
stated that the brazed joints develop 
75% of the strength of the parent 
metal. 
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Facts and Opinions from SAE Journal 
of June, 1927 


Under cloudless skies and cheered on by a 
large gallery, the Washington Section team 
showed the way to six other teams compet 
ing in the chassis-assembling contest held at 
the Summer Meeting 


The Washingtonians their 
rolet '2-ton truck put together 
remarkable time of 6'2 min then 
W. H. Ragsdale piloted it five times 
around the loop of roadway in front of 
the hotel. SAE President J. H. Hunt 
one of the judges—gave Ragsdale the 
checkered flag just 10 min. and 22.6 
after the starting bomb had sent 
the teams leaping to their tasks 


Besides a gorgeous silver cup which goes to 
the Washington Section team, the individual 
members—D. P. Barnard, IV, }. O. Eisinger 
H. C. Dickinson, W. H. Ragsdale, H. H. Allen, 
D. B. Brooks, G. A. Burn, and D. Risley, Jr 


each received a handsome Gladstone bag 
* 


The Cleveland Section team got its 
engine started first, but found the car 
couldn’t be driven away without a 
right rear wheel . . Detroit not only 
had a loose distributor screw but also 
lost its screwdriver. Its driver, W. R 
Strickland, decided to try it anyway 


Chev- 
in the 


got 


sec 


on two cylinders He finished 
eventually Indiana, which didn't 
get started until after the others had 
finished, added real racing flavor to 
the event by bucking into a parked 
car 


The “air-cooled” car was favored by one team 
Others completely ignored that unnecessary 
factor known as firing order making the 
track sound like the battle of Flanders 


It took service men 4 hr to 
chassis after the contest 


On behalf of the Washington team 
Eisinger has made formal denial of 
charges made by several of the 
rans that his crew confused their op- 
ponents by tossing spare parts from 
the Washington car into the adjoining 
pits. Also, he declares, his men posi- 
tively do not know who turned off the ° 
gasoline tank pet-cock on the Indiana 
car 


recondition the 


also- 


Because he is married and has a family, the 
Daily SAE declines to reveal the identity of 
the neighborly individual who got into the 
wrong pit and helped the fellows there get 
their car started 





Outlines History 
Of Power Steering 


April 1—Francis W. Davis, who has 
been called “the daddy of power 
steering,” outlined the history, devel- 
opment and application of power 
steering and demonstrated early 
models. to members of New England 
Section 

The concept of power steering, 
Davis emphasized, antedates even the 
automobile, for a patent dated 1876 
shows the principle applied to a tractor 
engine. There are now some 270 pat- 
ents in the fleld, showing the interest 
in steam, air, mechanical, electrical 
and hydraulic steering. Hydraulic 
steering has proved the chief survivor, 
though air is used in some applica- 
tions 

In explaining the 
steering in today’s vehicles, Davis 
pointed out that tire sections have 
doubled from 1915 to 1950, and more 
than doubled in small cars. Inflation 
pressure today is less than half of 
what it was in the early years. Steer- 
ing gear ratios have increased three to 
four times, and weight distribution has 
moved forward. Along with these de- 
velopments, considerable changes have 
been made in the steering geometry 
in caster, camber, toe-in, king-pin 
offset and angle, together with various 
frictions introduced into the steering 
linkage 

Davis quoted from a paper which he 
presented before the ASME in 1920, in 
which he said, “If the size (of trucks) 
increases much beyond the present 
maximum of 5 to 6 ton capacity, the 
vehicle becomes unmanageable.” With 
the introduction of pneumatic tires 
and greatly increased horsepower, we 
now have vehicles of many times that 
capacity, capable of passenger car 
speeds on the open highway 

Describing his own experiences in 
the development of power steering, 
Davis said that he early settled on the 
hydraulic principle as offering best end 
results. He demonstrated his first hy- 
draulically-steered car, a Pierce Arrow, 
in 1926 

“We struggled with closed valves 
and accumulators, and finally came up 
with the so-called ‘open-center’ valve 
used in current production,” he said. 
This was followed by the introduction 
of pre-loaded centering springs, and 
then by the use of a reaction plunger 
acted upon by the oil flow, which gave 
additional “feel” to the steering wheel 

Further development led to the adop- 
tion of axial or endwise displacement 
of the steering post in order to actuate 
the valve, and to many collateral 
developments. 

In closing, Davis quoted C. F. Ket- 
tering’s remark on inventions and in- 


need for power 


100 


ventors: “When you look at a piece 
of work and think the fellow is crazy, 
then you want to pay some attention 
to that. One of you is likely to be, 
and you'd better find out which one it 
is. It makes an awful lot of differ- 


ence 


New Ideas 
In Carburetion 


April 8 _J. T. W. Moseley, chief en- 
gineer of Carter Carburetor Corp. dis- 
cussed recent innovations in his paper 
on “The Latest Ideas in Carburetion.” 

The Carter Carburetor Corp. has 
developed a four-barrel carburetor 
that increases engine power 15% to 
20%, Moseley said. One field in which 
these carburetors are proving advan- 
tageous is on large displacement en- 
gines The four-barrel carburetors 
can be made to handle engines much 
larger than are now used for passenger 
cars. The barrels are in pairs and are 
actually two carburetors, back to back, 
with two primary and two secondary 
barrels. The secondary barrels do not 
cut in except under peak load or at 
high speed On the 4-barrel car- 
buretors, primary side is small and 
good velocity is present when needed 
The secondary side is cut in only at 
high speed and velocity is no prob- 
lem 

Carter can build carburetors to sup- 
ply mixture of any fuel air ratio at any 
speed, and it is up to the car manu- 
facturer to decide what they want. To 
get performance at high speed it has 
been customary to rob yourself at low 


suuaenneuit 


Closing Date 


SAE Journal strives, in 
these pages, to bring to 


Society members live 


prompt news coverage of 
meeting 


provided by 


every Section 
Material is 
Section field editors 
With 


by printing schedules, this 


dates determined 


issue covers all Section 
meeting news received in 


New York up to May 12 


Soevanennsnarevvanaanisisinien 


end of the speed range. With the 4- 
barrel carburetor the capacity is in- 
creased at high speed by the secondary 
barrels cutting in without penalizing 
the low end, according to Moseley. 

Moseley spoke of carburetors now 
being tested by automobile companies 
and technical people in universities 
and oil company research laboratories 
These carburetors supply the engine 
with regular grade gasoline up to the 
point at which higher octane fuel is 
needed; then premium grade fuel is 
supplied. This is known as the dual 
fuel carburetor and is made exclu- 
sively by Carter 

During hot weather when the motor 
is shut off, the accumulated heat 
causes the fuel to boil in the carburetor 
and with the resultant pressure causes 
fuel to percolate out of the nozzles and 
other outlets. This causes hard start- 
ing and is eliminated by what Moseley 
calls an _  anti-percolating system, 
developed and patented by him in 
1935, which became one of the many 
patents he has obtained in his work at 
Carter. 

He said there are three ways to hold 
fuel in suspension in the air stream 
heat, vacuum and velocity. At times, 
especially when a cold motor is start- 
ed, we are robbed of all three to some 
extent 


Economist Compares 
Modes of Transportation 


April 15—Washington Section was ad- 
dressed this evening by Dr. Miles E. 
Robinson, associate director of re- 
search, Air Transport Association, on 
the subject “Is Speed Expensive for 
the Passenger—The Primary Differ- 
ences Between Busses, Trains and 
Planes.” 

Dr. Robinson 
stated that he 


who is an economist, 
felt it a distinct priv- 
ilege to address a gathering of engi- 
neers. He remarked that one of the 
greatest weaknesses in our present 
civilization is ‘compartmentalized 
life,” in which engineers have too little 
understanding of economics and econ- 
omists too little understanding of en- 
gineering. Further, he added, there 
is often little interest by members of 
one field in the problems of the other. 


Growth of Competition in Transport 


Nowhere in the field of industry has 
competition been keener than among 
common carriers. Historically we 
have had cycles of vested interests in 
the transportation field opposing any 
newcomers offering a new mode. This 

Continued on Page 122 
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ovder and gave the floor to Colorado 
Group Chairman Kenneth G. Custer, 


who in turn called on committee chair- 
men for reports. The group was then 
entertained by a talk by Doug Jardine 


on “The Engineer's Position Today” 
and a talk by Bill Norris on “General 
Motors Research Methods.” 

Robert E. Berry 


Syracuse University aivplane engine. Discussion on wheth- University of Washington 


Modern Problems in Fluid Mechan- &* tO buy a second engine was tabled The SAE Student the 


intil a later meeting Branch at 
ics’ was the subject of an interesting “"*“ @ * . University of Washington concluded 


winter quarter activities with the elec- 
tion of new officers on March 11 


: Elected were: Donald Kemph, chair- 
decided that a membership drive On March 27, Read Larson of Amer- man Robert Lamb. vice-chairman: 


throughout the campus would be or- ican Cyanamid Co. spoke on sports cars and Richard Smith, secretary-trea- 
ganized by George Eleftherion and _ to 60 members of the Student Branch surer 
Dick Filippi Larson, an avid sports car enthusiast, Paul Harris, a representative of 
Election of officers for the fall term supplemented his talk with slides Ethyl Corp., explained and demon- 
was scheduled for May 14, and a nomi- taken at sports car road races showing strated a detonator engine used for 
nating committee selected. At the various American and foreign cars, selecting octane numbers at the March 
conclusion of the meeting, several and gave an informative description 11 meeting. He operated the engine 
slides of various engines encountered of the design and capabilities of each. on both regular and ethyl gasolines to 
in modern industry were shown. A lab- After viewing the slides the group ghow the difference in present-day 
oratory demonstration followed adjourned to the mechanical engineer-  pasolines 
Nick Manzari ing laboratory, into which Larson had At a noon meeting on Feb. 5, Gene 
driven his MG. He explained the fea- Mankie talked on liquid petroleum gas 
Wayne University tures of the car and answered ques- Mankie operates his 1949 Olds “76” on 
A film on automotive styling pro- tions, and then took students who putane, and included in his talk a dis- 
duced by General Motors Corp. was Wanted to get the “feel” of the car for ¢yssion of some of the advantages and 
shown by James Baker at the Feb. 18 4% ride around the campus disadvantages of the fuel. After the 
meeting of the Wayne Student Branch Robert Moncher discussion the meeting adjourned to a 
Preceding the film, minutes of the pre- nearby parking lot, where Mankie 
vious meeting and the treasurer’s re- University of Colorado demonstrated his cat 
port were read and approved. Chair- On March 18, SAE’s Colorado Group A representative of Socony-Vacuum 
man Anthony Machis announced that and the Student Branch at the Uni- Oil Co. spoke on the 1951 Mobilgas 
a bowling team was being formed, and versity of Colorado held their annual Economy Run, and told how to get the 
asked for volunteers for the publicity joint meeting. The business meeting most miles per gallon at the January 
committee. William Birge volunteered was preceded by a turkey dinner at meeting. A movie of the _ record- 
to serve as chairman the Grace Lutheran Church breaking speed race by Cobb was 
Birge submitted bills for the opera- Douglas Jardine, chairman of the shown 
tion of the Student Branch’s model Student Branch, called the meeting to Robert Slack 


talk by F. O. Ringleb to the SAE Stu- Chester J. Selden 
dent Club at Syracuse on April 11 At 
a business meeting on April 14, it was College of the City of New York 


Philip Webster (center), student activities chairman of Western Michigan Section, presents Read Larson of American Cyanamid Co ex 

awards to Harry Styker (left) of Muskegon Community College for his paper on “Detonation of plains the engine of his MC car to members of 

Internal Combustion Engines” and to Kenneth Ludema (right) of Calvin College for his paper the CCNY Student Branch. Larson drove the 

on “The Elimination of the Center Part in the Four-Door Sedan”. The Students were winners car into the mechanical engineering laboratory 

on March 3 of a contest for papers on automotive topics sponsored by Western Michigan Section at CCNY to demonstrate at the Branch’s sports 
in Grand Rapids and Muskegon car meeting on March 27 
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Explosion Suppression System 
Snuffs Out Fuel Tank Explosions 


Jack Isreeli, 


' reduce the damaging effects of ex- 
plosions in aircraft fuel tanks, an 
explosion suppression system has been 
developed and put through tests 

The system bases on research which 
determined that the pressure rise at 
the inception of an explosion is rela- 
tively mild up to approximately one- 
fifth of the total time span required 
to reach maximum explosive force 
that thereafter the pressure increase 
rapidly to destructive values. The 
system is designed, therefore, to scatter 
an extinguishant during the initial 
pressure rise period by a simple harm- 
less method of counter-explosion which 
snuffs out an otherwise destructive 
explosion 

The principal elements of the system 
comprise a detector and a distributor 
cup which are placed within the tank 
and are connected to a battery supply, 
as shown in Fig. 1. Upon an explosion 
originating from some source of igni- 
tion, pressure waves, traveling at the 
speed of sound, trigger the detector to 
close the electrical circuit. This blows 
the detonator placed in the cup 
thereby shattering the frangible hemi- 


DETECTOR 


sphere in the cup and scattering the 
suppressing fluid throughout the tank 

The detonator blows within a time 
of 2 milliseconds and the entire 
sequence of events takes place within 
a time period of 4 or 5 milliseconds 
It is necessary to place the distributo! 
cups within the tank so that the entire 
tank space receives suppressing fluid 
before the flame front expands suffi- 
ciently to increase pressure within the 
tank above the allowable limit whic} 
is usually 3 psi 

A phenolic-impregnated fabric type 
distributor cup has been found most 
satisfactory. It has been selected for 
future work because the relatively 
tough fabric hemisphere withstands 
the shattering of a second cup placed 
immediately next to it and because 
the fragments are sufficiently large so 
that they cannot clog the fuel filters 
The ability to survive impact from 
flying particles of a first cup is useful 
in a multi-shot system. 

Calculations and tests indicate that 
8 cc of suppressing fluid per U. S 
gallon of space will give complete pro- 
tection. Various fluids Gan be used 


4 RE N« 
FLUIO SCAT TERS 
AT INITIAL SPEEC 
OF 300 FPS 


-FLAME FRONT 
TRAVELS ATA 
MAXIMUM OF 
SFPS 


SOURCE OF 
GNITION 


PRESSURE WAVE 
AT SPEED OF 
SOUND 


Fig. 1—Fuel tank equipped with explosion suppression system comprising detector, and dis- 
tributor cup containing detonator and suppressing fluid 


acts by cooling 
and also acts to 
ratio. Water 
Gasoline has 


Carbon tetrachloride 
and chemical inerting, 
unbalance the fuel /air 
acts mainly by cooling 
been successful in tests by virtue of 
creating a too rich fuel air ratio 

Advantages of the explosion 
pression system are 

1. Components are simple, light 
weight, use no strategic materials, and 
eventually could be standardized 

2. Components are self-contained 
require the simplest sort of attention 
over a service period, and do not rely 
upon a constant supply of materials 
which require replenishment 

3. System provides protection at all 
times, even for parked aircraft and at 
the inception of flight It is unneces- 
Sary to anticipate attack to prepare the 
system for operation; it is fully auto- 
matic 

4. Extinguishant is at the immediate 
location of the explosion and is not 
dependent upon ducting or other 
means for conveying it to the ex- 
plosion locality Equipment is de- 
signed for installation within tanks, so 
that additional space, always at a pre- 
mium, is not needed 

5. Should tank of an intercon- 
nected series be ruptured sufficiently 
to permit vapors and gases to escape 
rapidly, protection is still given by 
other tanks in the series 

6. System is independent of 
design and can be tailored to any 
figuration now known 

(Paper on which this abridgment is 
based is available in full in multilitho- 
graphed form from SAE Special Publi- 
Department Price: 25¢ to 

50¢ to nonmembers.) 
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Based on Discussion 


R. Graham, British Ministry of Sup- 
ply, said experience had shown fatali- 
ties increased 70% with crashes in- 
volving jet planes; that fires involving 
oil and kerosene were much worse than 
gasoline as they were hotter and 
harder to put out 

Isreeli concurred, saying kerosene 
was bad, contrary to original belief 
that jet mist is highly explosive 

R. H. Lebow, Parker Appliance Co 
said Isreeli seemed to think that auto- 
matic shut-off implies snap action. 

Isreeli answered that they had used 
an emergency override to prevent blow- 
out of the tank structure; that snap 
action is essential 

Herb Blenn, Northrup Aircraft, asked 
a series of questions which were an- 
swered by Isreeli as follows: 

Q@. What keeps the fuel 
from tripping the detonator? 

A. We have put the detector in 
liquid fuel and sloshed it; we have put 
it in a high speed water spray (in ex- 
cess of the violence of sloshing); we 
have dropped it, kicked it, but we get 
no detonation. It takes an explosion 
to set it off. 

Q. Any actual tests on empty tanks? 

A. Yes, the majority of tests were 


sloshing 
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on empty tanks—which is the critical 
condition. 

Q@. Any chance of a shock wave 
penetrating the liquid fuel and trigger- 
ing the detonator when it is below the 
surface? 

A. We 
yet. 

Q. What phenomena 
in the quench? 

A. The water 
tetrachloride 
also cools 

Q. Have you tried gaseous charges? 

A. No. We have checked the cup 
without fluid to see what a shock wave 
would do. But it just added to the fire 

Q. What size pieces does the frangi- 
ble cup break into and does it com- 
plicate filtering? 

A. Perhaps 20% of the 
bean size. The rest break 
about the size of orange peel 

Q. No powder? 

A. No. We dropped 
that reason 


haven't the answer to that 


are involved 
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chemically 


The carbon 
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Questions from the floor: 

Q. What will happen to purging 
with a full tank when it is hit and 
totally destroyed by a missile? 

A. There will be no airplane left 
hence no need of a suppression system 
that good 


Tailored Engine Mounts 
Give Smoother Operation 


T. H. PEIRCE 
and 
]. B. ROBINSON 


This paper will be printed in full in 
SAE Quarterly Transactions 


pone and truck operators are de- 
manding quieter and smoother op- 
erating equipment and to give them 
what they seek engineers have focused 
their attention on the problem of en- 
gine smoothness Power plant vibra- 
tion, caused by engine roughness, tor- 
sional vibration, out of balance, recip- 
rocating forces, combustion roughness 
or torque reactions and muffler re- 
sonance, telegraphing through the 
chassis to the cab or coach body, add 
materially to driver and passenger dis- 
comfort. Such vibration tends to dull 
driver senses and is probably the cause 
of many accidents 
Manufacturers are seeking 
tional smoothness when they install 
rubber mountings and their success, 
now evident in some trucks and buses, 
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is the result of tailoring the mountings 
for the particular installation. Once 
a sales point, rubber mountings are 
now functional. They must absorb 
vibration and provide flexibility be- 
tween chassis and engine 

Engineers are governed in all appli- 
cations by the limits which can be 
tolerated in engine movement It is 
easy to get operating smoothness at 
the expense of excessive engine move- 
ment and without any thought of di 
rectional control so important when a 
mechanical transmission is used. It 
is at this point that the compromise 
on engine movement and operational 
smoothness enters the engine mount- 
ing problem. 

Each new engine and chassis instal- 
lation problem differs from its prede- 
cessors in many respects where, for in- 
stance, changes have been made in 
chassis mounting brackets and cross 
members In such instances the urge 
is to use mountings that are available 
or mountings where tooling already 
exists But such practice rarely re- 
sults in acceptible mounting perform- 
ance Particular care must be used 
in the design and location of engine 
mountings to provide all possible room 
for servicing or complete removal of 
the power plant Often this require- 
ment is completely ignored Again, 
mountings should be designed so that 
any frame weave or bending will not 
impose abnormal loads on engine 
mounting brackets, or cause damage 
to related parts such as flywheel hous- 
ing, clutch housing or transmission 
case. Such failures were frequent in 
the past 

In the attack on the vibration prob- 
lem much work remains to be done in 
the field of suppressing torsional vi- 
bration in the direction of developing 
dampers of high capacity and damping 
ability It is not unusual to find 
crankshafts in today’s engines carry- 
ing a power throughput of 200% of 
that for which the shaft was originally 
designed The result of such pro- 
cedure is to increase torsional excita- 
tion with resultant greater burden 
upon the torsional vibration damper 

Understanding of the vibration 
damper problem requires a knowledge 
of what the vibration damper does to 
the engine ‘(or torsional system) and 
what the engine does to the vibration 
damper. Opportunities exist for bring- 
ing about many improvements in tor- 
sional characteristics, but the potential 
in this respect will be approached only 
if engine design and application is 
carefully studied with all facts made 
available for analysis and evaluation 
(Paper, “Engine Mountings and Tor- 
sional Vibration Dampers for Trucks 
and Buses,” was presented at SAE Na- 
tional Transportation Meeting, Chi- 
cago, Oct. 29, 1951. It is available in 
full in multilithographed form from 
SAE Special Publications Department. 
Price: 25¢ to members; 50¢ to non- 
members.) 


Vehicle Testing 
At Fort Knox Center 


H. H. D. HEIBERG 


1 F 


HIS paper describes the terrain and 

physical equipment of Fort Knox, the 
Army’s Armored Center, and explains 
its role in the military scheme. It also 
lists the 18 tests to which all auto- 
motive equipment is subjected, with a 
brief statement of the purpose and 
method of these tests. (Paper, “Field 
Testing of Military Vehicles at Fort 
Knox,” was presented at SAE Annual 
Meeting, Detroit, Jan. 15, 1952. It is 
available in full in multilithographed 
form from SAE Special Publications 
Department: Price: 25¢ to members, 
50¢ to nonmembers.) 


Where We Are Headed 
With Hydraulic Drives 


K. |. POSTEL 
and 
R. A. MEADE 


HERE is every indication that future 

installations of hydraulic drives will 
require development of units capable 
of satisfying more stringent require- 
ments of temperatures, pressures, and 
speeds. Conditions encountered in 
operating supersonic aircraft and tur- 
bine engines suggest that extremes in 
temperature from - 100F to + 350F, o1 
higher, will have to be met. This de- 
pends heavily on the availability of 
high temperature range seals and gas- 
kets as well as suitable hydraulic 
fluids 

To meet increasing power demands 
with economy, equipment must be pro- 
vided capable of operating at system 
pressures of 5000 psi or higher. Study 
of this problem, sponsored by Govern- 
ment and industry, is well underway 

Improvement in materials, better 
bearings, and advances in engineering 
technique have led to steady up-rating 
of standard unit speeds. Within a 
couple of years, the normal speed of 
most of our units has been increased 
15% or more. There is also a separate 
program to develop pumps for opera- 
tion at 6000 to 8000 rpm. Hydraulic 
transmissions of 75 hp have been pro- 
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ENGINEERS — 
LOOK TO THE FUTURE 


WITH 


NORTH AMERICAN 


The engineering department that con 
sistently produces the “best” at the right 
time — B-25, F-S1, T-6, now the F-86 
Sabre jet series, AJ-1, FJ-1, FJ-2, T-28, 
B-45—offers engineers a real opportun 
ity to become a part of the advance idea 
teams that are designing today for to 
morrow and the future of aviation. Be 
come a part of the outstanding aircraft 
engineering group in the aircraft indus 
try by writing for complete information 
on career Opportunities at North 
American. Please include a summary of 
your education, background and expe 


rience 
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Salaries commensurate with ability and 
experience ¢ Paid vacations ¢ A grow 
ing organization ¢ Complete employee 
service program e Cost of living bo 
nuses ¢ Six paid holidays a year e Fin 
est facilities and equipment e Excellent 
opportunities for advancement e ¢ sroup 
insurance plan ¢ Sick leave time off e 
Generous travel allowances e¢ Em 
ployees Credit Union e Educational re 
fund program e Low-cost group health 
accident and life insurance ¢ A com 
pany 24 years young 


fa 13@ Multi Cae 
at North American 


Aerodynamicists 
Stress Engineers 
Aircraft Designers and Draftsmen 


Specialists in all fields of 
aircraft engineering 


Recent engineering graduates 


Engineers with skills adaptable to 
aircraft engineering 


NORTH AMERICAN 
AVIATION, INC. 


North American Has Built More Airplanes 
Than Any Other Company In The World 


Engineering Personnel Office 
Los Angeles International Airport 


duced, projects requiring 150 hp are 
being studied, and to keep pace with 
drive requirements, pumps and motors 
capable of delivering a minimum of 
100 hp continuously and weighing less 
than 25 lb will be needed. 

(Paper, “Hydraulic Drives for Air- 
craft”, was presented at SAE Annual 
Meeting, Detroit, Jan. 17, 1952. It is 
available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 25¢ to members: 
50¢ to nonmembers.) 


Helicopters Needed 
For Short-Haul Traffic 


C. M. BELINN 


HE air mileage bracket between one 

and 99 miles is a void which can be 
filled by the helicopter and so unite the 
millions who live radially within 160 
miles or so of our highly developed fi- 
nancial and industrial hubs 

There are several important aspects 
in the helicopter’s advance towards its 
place as an area carrier: 

1. It will be non-competitive with 
other airliners as well as surface trans- 
portation. It does not divert traffic 

2. It will generate a tremendous 
volume of new traffic. 

3. From a service standpoint the 
helicopter has excelled. but more can 
be expected, because trunk lines will be 
capable of higher speed, airports can 
be located farther from congested cen- 
ters, and helicopter facilities will im- 
prove in relation to traffic sources in 
order to deliver fast and to the point 

While high-speed and multi-purpose 
helicopters are feasible for the military 
field we should concentrate on a ma- 
chine that can tap the short-haul air 
lift To do the job in metropolitan 
areas somewhere between the fixed- 
wing airlines and surface transporta- 
tion will require a machine of extreme 
simplicity, capable of operation by peo- 
ple of normal aptitude and of main- 
tenance by an average mechanic, and 
one which the public regards as safe 
and reliable as a bus. Unless we do 
this, we face dangers. The first dan- 
ger is that the government, our support 
during these early stages, will justifi- 
ably call us to an accounting. Second, 
if we begin flirting with the long-haul 
field we shall run smack into compe- 
tition with the people we should serve 
as a terminal facility (Paper, “Heli- 
copters Applied to Local Air Service 
Operation—American Plan’, was pre- 
sented at SAE National Aeronautic 
Meeting, New York, April 17, 1951. It 
is available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 25¢ to members; 
50¢ to nonmembers) 


Turbosupercharger 
Is Trend for Diesels 


W. T. von der NUELL 


This paper will be printed in full in 
SAE Quarterly Transactions 


OMPARING supercharged and self- 

aspiring diesel engines reveals that 
without raising the piston tempera- 
ture, the output of the supercharged 
engine could be increased 30%, or, that 
without raising the discharge temper- 
ature, the output could be increased 
60°% over that of the self-aspiring 
diesel engine. In other words, for the 
same output the supercharged engine 
is stressed lower thermodynamically 
than the non-supercharged one 

In the supercharged engine the com- 
bustion pressure rise is more gradual 
which lowers the influence of the me- 
chanical forces resulting from the 
higher pressure in the supercharged 
cylinder. The limit of output increase 
depends on how much the thermal and 
mechanical loading of the engine can 
be increased. Published figures reveal 
a possible power increase for so-called 
high-speed engines averaging around 
40 to 50° and 60 to 80‘ for low- 
speed engines without cooling the 
charge. It is important that the heat 
carried away in coolant and lubricant 
does not increase proportionately to 
the rise in output 

Since supercharging serves the pur- 
pose of increasing the specific engine 
output, it is important not only to de- 
velop superchargers to be as reliable 
as the engine itself, but to give them 
high efficiency in order to produce a 
density increase 

Indications are unquestionably that 
the development trend will go towards 
more and more exhaust turbosuper- 
charging. The intensified develop- 
ment of the gas turbine provides for 
all the special knowledge needed for 
the turbocharger. The diesel engine 
equipped with this foremost means for 
further reduction in fuel consumption, 
for increase in specific output, and for 
improved torque characteristics, will 
probably long hold its field of usage 
before the gas turbine may take its 
place in the majority of applications. 
(Paper, “Superchargers and Their 
Comparative Performance,” was pre- 
sented at SAE Annual Meeting, De- 
troit, Jan. 16, 1952. It is available in 
full in multilithographed form from 
SAE Special Publications Department. 
Price 25¢ to members; 50¢ to non- 
members.) 


In discussion following this paper, R. 
J. Hooker, American Locomotive Co. 
stated that as far as the mathematics 
of the analysis was concerned he 
agreed that “without raising the dis- 
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charge temperature, the output could 
be increased 60% over that of the self- 
aspirating diesel engine,” but that 
engines of today operating on boost 
pressures of two atmospheres or higher 
are quite another machine compared 
with the more conventional self-aspi- 
rated engines. This difference is a 
state of mind and should be explored 
further. He went on to say: 

I want to point out the similarity 
between the modern highly turbosu- 
percharged diesel and the compound 
engine cycle. The former is a com- 
pound engine cycle in miniature. The 
centrifugal compressor is the first or 
low-pressure stage, while the engine is 
both the second or high-pressure stage 
of the compression process as well as 
the combustion chamber and the first 
or high-pressure stage of the prime 
mover. The second and low-pressure 
stage of the prime mover is the turbine 
of the turbosupercharger 

All these elements are necessary 
components of the powerplant and 
have to be balanced in both capacity 
and efficiency; otherwise the combina- 
tion will not perform at peak efficiency. 

While the self-aspirated engine 
pumps its own air and the work of 
doing so is accounted for in its fuel 
consumption, we should give the tur- 
bosupercharger the same consideration 
A very large percentage of the pump- 
ing is accomplished in the turbosuper- 
charger—and were it not so, the engine 
would have to do it in a mechanically 
driven blower 


Jet-Powered Car 
Approaches Reality 


RALPH SHEPHERD PARKS 


ITH the use of higher temperatures, 

made possible by metallurgical 
progress in alloys, and with continued 
improvement in the efficiencies of 
components, the gas turbine promises 
to gain a place in the automotive field 
It has several advantages, one of the 
most important being its excellent 
torque characteristics. The torque at 
zero speed is the maximum obtainable, 
hence a clutch is unnecessary. The 
transmission problem is_ simplified, 
too. A two-speed transmission would 
be advisable and a reverse gear 
sential, but that is all 

Another advantage lies in its air 
cooling. There is no need for radiator, 
antifreeze, or the plumbing character- 
istics of water-cooling. Construction 
is simpler. Instead of converting a 
reciprocating motion into rotary mo- 
tion, the turbine transmits the latter 
directly through gear reduction. 

Some of the disadvantages to be 
overcome, as evidenced by the turbine- 
powered Rover, are noise, high fuel 
consumption and slight odor when 
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slowing down. Of these, high fuel 
consumption is the most critical 
(Paper, “Gas Turbines for Automo- 
tive Use”, the Henry Ford Memorial 
Award paper, was presented in digest 
form at SAE Mid-Michigan Section, 
Owosso, Dec. 3, 1951. It is available 
in full in multilithographed form from 
SAE Special Publications Department 
Price: 25¢ to members; 50¢ to non- 
members) 


Additives Are Medicine 
Rather than Cure-All 


T. B. RENDEL 


HE addition of additives to a lubri- 

cating oil is merely “medicine’ to 
counteract certain evil effects of im- 
proper combustion. Just like all medi- 
cines, they must be used with caution 
It is highly dangerous to dose some 
gasoline engines with a super duty ad- 
ditive oil as this will quickly give rise 
to serious combustion-chamber de- 
posits which will result in preignition 
and serious piston burning 

You cannot divorce the type of ad- 
ditive from the base lubricating oil. In 
other words, the nature of the base oil 
to which you add the additive is 
equally as important as the additive 
itself and frequently some additives 
work much better in certain types of 
oils than others. In practice, this 
means that we cannot draw up a speci- 
fication for an oil and a specification 
for an additive, purchase each sepa- 
rately and then blend them together 
in varied proportions according to the 
operator’s idea of how much additive 
is needed. The “prescription” must 
be very carefully made up by the 
physician—the oil refiner 

When the oil refiner has carefully 
compounded his various “drugs” with 
his base oil, it is really quite pointless 
and sometimes harmful for the oper- 
ator to add an additional one in the 
form of a proprietary crankcase or 
gasoline dope In 99 out of 100 cases 
the addition of such dopes is harmless 
and makes little difference one way or 
the other, but it is quite possible vhat 
the proprietary dope which is added to 
some additive type of oil could defi- 
nitely interact with the additive al- 
ready blended in the oil and cause 
some serious increase in engine de- 
posits or even an increase in corrosive 
effects giving rise to higher cylinde: 
liner wear, or even higher bearing 
corrosion. 

The operation of a modern automo- 
tive vehicle may encounter conditions 
as uncertain as the weather and the 
wise operator “insures” himself against 
these unknown vagaries of the road by 
buying a premium product and chang- 
ing his crankcase at intervals frequent 
enough to preclude possible damage to 
the engine due to an excessive accu- 
mulation of contaminants (Paper, 
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Aerophysics, Electro-Mechanics; Re- 
search, Design, Development, Test; The 
Finest Facilities, Equipment and Ma- 
terials—all these maintain North 
American's reputation of keeping 
“ahead of the industry’ You too can be 
a part of the “North American Chal- 
lenge” to the future, Write today for 
information on career Opportunities. 
Please include a summary of your edu 
cation, background and experience. 
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MAKE aay 


THE FASTENER 
CHOICE 


SPEED 


Six times as many shear pounds 
per man hour are gained using 
HI-SHEARS as compared to reg- 
ular rivets or bolts. 


SERVICE 


HI-SHEARS are ideal fasteners for 
engine mounts, cannon and gun 
mounts and supporting structure 
where resistance to vibration 
must be met. Vibration resistance 
is inherent in the HI-SHEAR prin- 
ciple of swaging the collar into 
the pin end. HI-SHEARS serve as 
“tamper-proof” fasteners, to be 
serviced only by authorized per- 


sonnel 


SELECTION 


HI-SHEARS are being used in 
standard diameters of “se through 
% inches and allow unlimited 
range in lengths. HI-SHEARS are 
in styles and materials adaptable 
to ANY high strength fastener 
problem. 


U.S and foreign patents — Trademark registered 
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Crankcase Requirements for Pas- 
senger Cars and Trucks,” was pre- 
sented at SAE Atlanta Group Meeting 
April 16, 1951 It is available in full 
in multilithographed form from SAE 
Special Publications Department 
Price: 25¢ to members, 50¢ to non- 
members.) 


Most Large Trucks 
Are Underpowered 


J. E. GLIDEWELL 


Most large highway trucks are un- 
derpowered, or could use more 
power, especially in the West where 
gross weights of 68,000 to 76,000 lb are 
allowed and where there are grades of 
3 to 7% and altitudes up to 7000 or 
8000 ft The trucking industry could 
do a better job of selling itself to the 
public if trucks were powered to keep 
up a minimum of 25 to 30 mph on 
grades. 

Increased power would also reduce 
running time, especially on long hauls 
The nearer the minimum speed can be 
held to the allowable limit at all times 
the better the running time This 
means more power in engines Also 
the larger the load the lower the trans- 
portation cost per pound, other things 
being equal, since only one driver is 
paid. Engines of various conventional 
types and of adequate power are avail- 
able There are several diesel engines 
exceeding 250 hp and in one case 
reaching about 500 hp 

LPG fuel is growing in popularity 
but there are still several drawbacks 
connected with its use There are 
price fluctuations not found in other 
fuels, due to its price being tied to that 
of fuels for cooking and heating. This 
makes for an unstable motor fuel 
market Due to the fact that this 
fuel is necessarily confined at rela- 
tively high pressure, its handling is 
covered by rather complete and 
stringent regulations In many cities 
storage is banned within city limits, 
and buses are forbidden to refuel while 
carrying passengers This works a 
hardship on through bus operation 
since passengers must be left at city 
bus stations and the bus driven out- 
side city limits for fueling 

LPG is made up of butane, isobu- 
tane, propane, propylene, and some- 
times ethane and small percentages of 
other gases as well as entrained oil and 
other products Variation in consti- 
tuents has little effect on LPG as a 
burner fuel, but does affect it as a 
motor fuel Propane can stand a 
higher compression ratio than propy- 
lene, while butane requires the lowest 
ratio of the three. If an engine is set 
up with a ratio suitable for butane and 
propane dominates, then some loss of 
efficiency results If set up with a 


high ratio for propane and propylene 
and butane dominates, then malfunc- 
tioning of the engine may result, de- 
pending upon load factors and the 
like. The safest way to use the fuel 
therefore, is to buy from a known 
source and preferably on known speci- 
fications. In general, the LPG engine 
will show least engine wear and least 
contamination of lubricating oil which 
means longer life between overhauls 
and lower oil cost. In contrast, the 
diesel engine is generally more expen- 
Sive in first cost and in maintenance 
and is rougher and noiser in operation, 
but gives relatively more miles per 
gallon of fuel. 

(Paper, “Large Conventional Engines 
for Trucks and Buses,” was presented 
at SAE National Transportation Meet- 
ing, Chicago, Oct. 29, 1951. It is avail- 
able in full in multilithographed form 
from SAE Special Publications Depart- 
ment Price: 25¢ to members; 50¢ to 
nonmembers.) 


Summary of Discussion 


By M. E. Nuttila 
Cities Service Oil Co 


It is logical that much of the de- 
velopment and application of large 
conventional engines was pioneered on 
the West Coast It is mentioned that 
200 hp is the dividing line between 
large and small engines The West 
Coast and Rocky Mountain area 
therefore, starts in where many sec- 
tions of the country leave off 

To meet Mr. Glidewell’s require- 
ments that a truck be able to main- 
tain 30 mph on a 7% grade at 8000 ft 
altitude would necessitate approxi- 
mately 825 hp If the speed were low- 
ered to 25 mph, the horsepower re- 
quirement would drop to about 680 
These calculations include a correction 
factor of approximately 4% per 1000 
ft of altitude Sea-level requirements 
would approximate 70% of those at 
8000 ft altitude, other things being 
equal 

Unless the twin penalties of added 
weight and increased investment can 
be overcome, it is unlikely that engines 
in the 700 to 800 hp range will become 
popular. Furthermore, economies due 
to decreased running time depend 
heavily on terrain; in flat country the 
saving is less 

Truck speeds of 25 to 30 mph, al- 
though an improvement, still won't 
match passenger car performance 
Therefore, one indicated solution is to 
provide an extra lane up certain grades 
for truck use, or, where this is im- 
practical, provide turnouts or sections 
where passenger cars can pass the 
slower moving trucks. 


By M. C. Horine 
Mack Mfg. Co 


Without question the gasoline engine 
is the simplest to operate and main- 
tain, the lowest in price, least suscep- 
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tible to abuse and uses the most uni- 
versally available and easily handled 
fuel. It offers, along with LPG en- 
gines of high compression, the utmost 
in specific horsepower. Only in fuel 
cost per mile is it vulnerable. 

When adapted for LPG these en- 
gines approach the gasoline engine in 
ease of operation and maintenance 
and in addition offer savings in repair 
cost that seem pretty well demon- 
strated. Whether they economize on 
fuel or not depends on fuel price which 
fluctuates geographically. So long as 
the gas remains a more or less nui- 
sance by-product of oil refining its 
price will probably remain low; but its 
adoption on a large scale, entailing 
heavy investments in transportation, 
storing, and dispensing equipment, will 
doubtless raise price to the point of 
wiping out the economy. Meanwhile 
use of LPG is limited to certain areas 
and does involve difficulties in refuel- 
ing, garaging and insurance that mili- 
tate against wide adoption 

Diesels are unquestionably the most 
economical of fuel, but, as Glidewell 
pointed out, they cost more and in 
some cases maintenance are 
greater than for gasoline engines in 
similar service. They do not equal 
spark-ignited engines in specific out- 
put, hence are somewhat heavier and 
bulkier. In the high horsepower range 
they have been under some disadvan- 
tage as compared with gasoline and 
LPG engines, as to available power and 
size, weight and price 

Supercharging has brought very sat- 
isfactory specific output and maximum 
output at not too great a sacrifice of 
fuel economy or maintenance, and en- 
couraging progress is being made along 
these lines We may look for lower 
specific weight, more compactness, and 
lower price, as the result of experience 
and increased production 

What the ultimate power will be 
gasoline, LPG, diesel, or even gas tur- 
bine, or whether there ever will be a 
single form of prime mover, depends 
entirely on economics, and so does the 
ultimate power-to-weight ratio 


costs 


Air Transport 
In the Crystal Ball 


C. C. FURNAS 


ITHIN 15 years the commercial air- 

lines of the Continental United 
States should have a traffic of twenty 
billion passenger miles, assuming there 
are no major military operations. Due 
to the increase in average size of 
planes and in the normal operating 
speed, this threefold traffic increase 
will be handled with only a 50% in- 
crease in number of planes, making a 
total of about 900 in active service. 

The next few years should see 99% 
of all scheduled flights flown, as con- 


trasted with the present 94 to 95%. 
Continuing improvements in equip- 
ment to free planes from dependence 
on the weather will make this possible. 

Current speeds of 225 to 350 mph 
can be expected to be the average air- 
liner speed in the immediate future. 
Development of satisfactory jet trans- 
ports May give a substantial increase 
in available speed in 5 to 10 years, and 
lead to commercial long-distance speed 
in the 400 to 500 mph range. 

Although there is a slow trend to- 
ward larger planes for transoceanic 
use, it is unlikely that there will be 
many, if any, planes with more than 
100-passenger capacity in the near 
future. The bulk of travel will be 
handled by planes of 60- to 80-pas- 
senger capacity, while short hop and 
feeder lines will use a substantial num- 
ber of 30- to 40-passenger planes 

All things considered, the safety rec- 
ord is quite remarkable, but it can be 
improved. The fatality rate is now 
about one passenger death per 100,- 
000,000 passenger miles of travel. This 
is about twice as good as the record 
of the private automobile, but sub- 
stantially poorer than that of the rail- 
roads. (Paper, “Future Trends in Avi- 
ation” was presented at SAE Williams- 
port Group, Nov. 5, 1951. It is avail- 
able in full in multilithographed form 
from SAE Special Publications Depart- 
ment. Price to members; 50¢ to 
nonmembers. ) 


25¢ 


Tractor Use Zooms 
In ERP Countries 


R. B. GRAY 


MPROVEMENT in farming practices 
and the bringing of more land unde! 
cultivation by drainage and irrigation 
has increased the demand for tractors 
and farm implements in ERP coun- 
tries. The United States has supplied 
a lot of tractors and machinery, but 
European factories are steadily in- 
creasing their output 
Both the United Kingdom and 
Switzerland have more tractors per 
arable acre than has the United States 
The United Kingdom has 58 arable 
acres per tractor, Switzerland 60, and 
the United States 82. No other country 
comes even close. The next in rank 
is the Netherlands with 148 acres pei 
tractor In France and Denmark 
there has been reluctance to replace 
horses with tractors lest there be a 
fuel shortage in the event of another 
war 
Tractor manufacturers are very ac- 
tive in England, France, Germany 
Sweden, and Italy The product is 
mostly powered by diesel or semi- 
diesel engines having a maximum of 
70 bhp, except in Italy where some 
tractors of 120 hp are being built 
Diesels are used because of the scarcity 
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of gasoline Experiments are being 
conducted with methane produced 
with the ammonia from livestock ma- 
nure. It is claimed that one gallon 
of liquid fuel can be produced per 
head of livestock per day. 

While many American-type plows 
are used in England, the English plow 
with long moldboard and narrow share 
is quite popular. The mole drainage 
plow is used considerably and many 
land areas are drained annually with it 

in the heavy soils, especially in Eng- 
land and Germany where the contour 
of the land and the soil are suitable 

Hay balers of the U. S. type, but 
made in England, France, and Ger- 
many, are making headway. but the 
so-called trusser, used to bind straw 
from the thresher, is frequently used 
for baling or trussing hay (Paper, 
“Foreign Tractors and Implements,” 
was presented at SAE National Tractor 
Meeting, Milwaukee, Sept. 10, 1951. It 
is available in full in multilithographed 
form from SAE Special Publications 
Department Price: 25¢ to members, 
50¢ to nonmembers.) 


Bevel Gear Designers 
Need More Orderly Method 


WAYNE H. WORTHINGTON 
and 
KENNETH Jj. HARRIS 


This paper will be printed in full in 
SAE Quarterly Transactions 


AN analysis of 68 pairs of tractor bevel 
gears, which had been selected by 
10 tractor manufacturers as represent- 
ing the best in current practice, re- 
vealed a wide range of stresses in com- 
parable positions, thus reflecting the 
differing ideas and experience of the 
individual manufacturers and the ab- 
sence of absolute service values In 
some cases, the design of bevel gears 
has been found to have been passed on 
to contract manufacturers by the trac- 
tor manufacturers, and it may be as- 
sumed that some of these designs were 
unnecessarily conservative. 

The design of bevel gears results as 
a compromise between good manufac- 
turing practice and the rigorous re- 
quirements of field service conditions, 
like many other tractor components 
where the loading is determined best 
by experimental investigation rather 
than rational analysis. As with spur 
gears, surface contact rather than 
beam strength requirements determine 
the design of some pairs of gears. It 
is unlikely that any correlation may 
be found between maximum tensile 
stress and maximum surface compres- 
sive stress resulting from a given tan- 
gential load. At present, the gear de- 
signer is handicapped by the lack of a 


rational method of design which con- 
siders both beam and surface stresses 
as well as the effects of sliding action 
There is great need for such an or- 
derly method, particularly for one veri- 
fied by experimental investigation 
(Paper “Current Practice in Tractor 
Bevel Gears” was presented at SAE 
Tractor Meeting, Milwaukee, Sept. 13, 
1951. It is available in full in multi- 
lithographed form from SAE Special 
Publications Department. Price: 25¢ 
to members; 50¢ to nonmembers.) 


Design Reasoning 
In White-Freightliner 


THOMAS D. TAYLOR 


‘O the carrier of bulky commodities 

the weight capacity of a vehicle is 
less important than its cubic capacity 
This is especially true now when the 
trend of common carrier freight is to- 
ward lighter and bulkier commodities 
For this reason, the White-Freight- 
liner, which was designed primarily 
for common carrier use, employs a 
cab-over-engine design which gives 50 
ft of body space on a 60-ft truck and 
trailer combination 

Weight capacity remains, howeve1 
a problem for common carriers and 
to meet this and to give maximum 
payloads, extensive use was made of 
lightweight metals. Over 2000 lb of 
aluminum castings, extrusions and 
sheet are used in the construction of 
the cab and chassis 

Special attention was given to those 
parts and units which mechanics 
pointed out as adding to mainten- 
ance Premium materials were 
used to prolong the life of parts gen- 
erally classed as mortality items, while 
design features easy access to parts 
needing regular attention. It was rea- 
soned that a saving of a cent a mile in 
maintenance over the life of the truck 
estimated at one million miles, could 
result in a saving of $10,000 

To make this truck an operator's 
vehicle, drivers were consulted and 
their suggestions incorporated in cab 
design, instruments, switches, lever and 
pedal arrangement. Their suggestions 
regarding visibility, seating, ventilat- 
ing, heating, steering and riding qual- 
ities were also taken and used 

It is our conviction that with further 
development of new materials and 
manufacturing processes, the weights 
of heavy-duty truck chassis can be 
further reduced, that more effective 
body space can be provided, and longer 
service designed into functional com- 
ponents (Paper “The White-Freight 
liner” was presented at SAE Southern 
California Section, Los Angeles, Oct 
18, 1951. It is available in full in 
multilithographed form from SAE Spe- 
cial Publications Department. Price 
25¢ to members; 50¢ to nonmembers) 


cost 
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Afterburners Prove 
Worth in Navy Planes 


HAROLD O. ADRION 


IVEN the choice between using a 

larger basic engine or installing an 
afterburner to get more thrust for its 
F6U-1 plane, the Navy decided in favor 
of the latter, finding that for the same 
basic thrust the afterburner was 
lighter, gave the same or greater radius 
of action, and cut the time to climb 
to altitude almost in half. 

The afterburner, which is simply a 
device for injecting fuel into the ex- 
haust gases downstream of the turbo- 
jet turbine to burn the residual oxygen 
is simpler and lighter than a jet en- 
gine, and, since the increased thrust is 
obtained without an increase in engine 
airflow, smaller intakes and ducts are 
required and the frontal area is small 

The net thrust of the afterburner 
power plant increases sharply with 
flight speed, a point sometimes over- 
looked when comparing powerplants 
based on static ratings. An after- 
burner providing about 30° increase 
in thrust statically will give a 50 to 
60° increase in thrust at climbing 
speeds, which means more thrust 
available in flight than with the large: 
basic engine having the same static 
thrust 

The comparable radius of action is 
obtained despite a 2 to 2's times 
greater fuel consumption when the 
afterburner is on There are two 
reasons for this: the drag is less for 
cruise because of the reduced frontal 
area, while the smaller engine usually 
gives lower fuel consumption per 
pound of thrust at optimum cruising 
powel! 

When the fraction of the total flight 
time at combat power is small, when 
maximum rate of climb is mandatory 
and where minimum frontal area is 
necessary to attain the high speeds 
required for interceptor type mission 
the afterburner jet engine is the opti- 
mum power plant. It should be noted 
also that while the afterburner cuts 
the time of climb sharply, fuel con- 
sumption to reach a given altitude is 
nearly as great as required at military 
powe! (Paper, “Installation Experi- 
ence with Turbojet Afterburner Power 
Plants,” was presented at SAE Na- 
tional Aeronautic Meeting, Los Angeles, 
Oct. 4, 1951. It is available in full in 
multilithographed form from SAE 
Special Publications Department 
Price: 25¢ to members; 50¢ to non- 
members) 


Based on Discussion 
Q. What experience have you had with 
loss of thrust? 

The flameholder and burner ring 
do cause loss of military thrust when 
the afterburner is not running, and 
calculations indicate the loss to be 
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more in flight than on the ground. 
There is a definite loss, probably about 
3 to 8%, because of the blunt end base 
pressure, but we can’t cut down the 
tail area very much. 

Q. Have you had any trouble with 
side thrust, unequal flame at tail, or 
unequal closing of the eyelids? 

A. We have no trouble with side thrust. 
We can’t tell about eyelids. They are 
linked and have to operate symmet- 
rically or not at all. We suspect some 
unsymmetrical pressure distribution. 
Q. Did you calculate whether after- 


burner combustion is less effective in 
the air than on the ground? 

A. Efficiency in the air is roughly 80 
to 85%, depending on altitude and 
flight conditions. Over 35,000 to 40,- 
000 ft combustion efficiencies drop off 
sharply. 

Q. Are there any signs of adverse ef- 
fects on the engine? What are pros- 
pects for reducing overhaul period, or 
of designing the afterburner to last 
the life of the engine? 

A. According to Westinghouse, there 
has been no trouble with engines be- 
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cause of afterburners. In a few cases, 
the engine has had to be returned 
to overhaul because the afterburner 
time has been exhausted. Engines 
are usually turned in at the end of 
their military time and 20 hours of 
afterburner time means a lot of engine 
time. Jet engine manufacturers were 
worried at first about increase in tem- 
perature and pressure during light-off 
and overtemperaturing, but so far 
there has been no trouble. After 
light-off the engine hits 150 to 200C 
over the limiting values, but only 
briefly 

Q. Should vibration be taken into con- 
sideration in afterburner installation? 
4. With proper functoning there is no 
vibration. A normal steel mount, sim- 
ilar to the primary engine mount is 
ised and the ball expansion joints ab- 
sorb what. vibration is present 


Field Tests Only Way 
To Evaluate Lube Oils 


WILLIAM A. HOWE 


HE only way to properly evaluate 

engine lubricating oil quality or per- 
formance in service is to actually use 
it in service. Physical and chemical 
laboratory tests have little meaning 
other than for manufacturing or qual- 
ity control—once quality has been pre- 
determined by other methods 

Many attempts have been made to 
devise physical or chemical laboratory 
tests that would permit field perform- 
ance to be evaluated. But the oil in- 
dustry has found—by long and disap- 
pointing experience—that there is no 
easy way to predict performance in 
service 

The failure of chemical and physi- 
cal tests to evaluate field performance 
led to the establishment of laboratory 
engine tests. There are now several 
tests used to evaluate such qualities as 
high and low temperature perform- 
ance, and degree of detergency. But 
even these laboratory engine tests are 
not sufficient. 

The only way to properly evaluate 
engine lubricating oil in service is to 
use it in service. To discover the re- 
sults of a one-year test, the test must 
be run for a year. If the operation is 
supposed to be stop-and-go driving, 
then testing must be done in engines 
actually operated in stop-and-go ser- 
vice. The same holds true for any 
type of field service for which the oil 
is being designed to give optimum per- 
formance. 

(Paper, “Relationship of Laboratory 
Tests of Automotive Lubricating Oils 
to Field Service,’ was presented at a 
meeting of the SAE Atlanta Section, 
Nov. 12, 1951.) 
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JACK J. K. VANDUBERGHE (Wayne | * ee @) D D @) ‘al 8 if | a 


University ‘51) is in the engineering 
department of Chrysler Corp 


GORDON W. JACOBSON (Michigan 
College of Mining & Technology '51) 
is an engineer trainee with General 
Motors’ Detroit Diesel Engine Division 


EDWARD M. SMITH (Purdue Uni- f 

versity '49 and University of Minnesota or the 

51) is a field representative for Ethyl ‘ E aia 
Corp. with headquarters in Chicago. rig ht ux pe rience 


FRANK W. BRADLEY, JR. ‘California . requirements eee 
State Polytechnic College '51) is now d & 

working at Southwest Welding & Mfg gesign & 
Co. in Alhambra, Calif 


GEORGE V. DERISLEY (‘Lawrence research of axial flow turbines, 
Institute of Technology '51) has been ° a | f 

in Korea as a member of the U. S engineer compressors and fans. 
Navy nh ees 


GORDON C. BATEMAN (Indiana in the Familiarity with fluid 
Technical College '51) is a junior tool dynamic flow principles 


engineer with General Motors’ Sagi- ° 
naw Steering Gear Division at Sagi- field of as applied to design. 
naw, Mich 


HORACE M. SKINNER (Tri-State | | f| W kK led . experimental 
nowtedge of experimenta 

College '51) is an experimental devel- aXla O I 

opment engineer with Reaction Motors 


Inc., Rockaway, N. J turbo 


JAMES PRUETT WHITMAN ‘(A & M . 

College of Texas 51) is a flight test machinery 
engineer with Bell Aircraft Corp. at 

Fort Worth, Texas 


HANS W. SCHAPSMEIER (Case Insti- 


tute of Technology °51) is a junior AiResearch Manufacturing Co. 


mechanical engineer in Cleveland with 


Standard Oil Co. of Ohio 9851 Sepulveda, Los Angeles 45, Calif. - ORegon 8-2221 
WILLIAM E. WAGNER (Ohio State) Positions open in Los Angeles and Phoenix, Arizona 


University '51) is maintenance engi- 
neer at Allegheny Ludlum Steel Corp 
Brackenridge, Pa. 


Mechanical design and layout 


testing of turbo machinery. 
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RANDOLPH L. DODD (Utah State 
Agricultural College '51) is a 2nd lieu- 
Students Enter Industry tenant in the U. S. Air Force. His 
Continued address is 2106 Kecoughton Road, 
Hampton, Va 


in the 108th Bomb Squadron, U. S. RODNEY A. HIDDE (‘San Diego State 
Air Force. His address: 108th Bomb College '51) is a junior structural engi- 
Squadron (1), APO #21, c/o PM, New neer at Consolidated Vultee Aircraft 
York, N. Y Co., San Diego. 


ARCH EUGENE HERNDON (Okla- JOHN C. KONKLER (Ohio State Uni- 
homa A&M College) is in the U. 8. versity ’51) is a mechanical engineer 
Navy at the U. S. Naval Station, San with Cooper Bessemer Corp., Mt. Ver- 
Diego non, Ohio. 


Both Nut and Bolt are 


LOCKED 
TIGHT 


—with 


Dogble Locking Action 


Because Regular Type PALNUT Lock 
Nuts apply on top of ordinary nuts, 
there are no interfering parts within the nut 
or between the nut and load to prevent or re 
tard the full application of bolt stress for 
maximum bolt loading efficiency. A properly 
tightened nut, locked with a PALNUT, pro- 
vides a completely vibration-proof, rugged 
assembly which stays trouble-free during the 
(yyy entire life of your products. 
With all these benefits, Regular Type 
PALNUT Lock Nuts are very low in cost 
Powerful spring tension (A-A) and speedily applied 
is exerted upward on the bolt . 
threads and downward on the Widely used on: 
ordinary nut, while slotted jaws Connecting rods, brake parts, exhaust mani- 
(B-B) close in and grip the fold, body hold down, engine mounting, 
bolt like a chuck shock absorber mountings, main bearings. 


Write for samples and data on Regular Type PALNUT Lock Nuts 


The Palnut Company, 70 Cordier St., Irvington 11, N. J. 
Detroit: 730 West Eight Mile Road 


TN 


LOCK NUTS 


WILLIAM L. ADKINS (Bradley Uni- 
versity 52) is a production engineer at 
Ross Gear & Tool Co., Lafayette, Ind. 


CLARENCE A. CHRIST (A & M 
College of Texas 51) is in the U. S. 
Army as assistant communication 
officer of the 594th Field Artillery 
Battalion. His address is care of the 
Battalion, APO 743, New York, N. Y. 


RALPH J. SCHMIDT (University of 
Pittsburgh ’51) is a test engineer at 
the General Electric Co., Boston. 


ROBERT W. SCHEDIN (University of 
Washington ’51) is a test engineer in 
the gas turbine test group at Boeing 
Airplane Co. in Seattle 


RAYMOND ANTON SCHAKEL (Pur- 
due University 50) is an ensign aboard 
the U. S. S. Leyte. He is in charge of 
the 7th division gunnery 


ANDREW LAWRENCE SAVULAK 
(West Coast University ’51) is with 
the Audio Products Corp. in West Los 
Angeles, Calif. 


ANTHONY J. SUCHOSKI (Lawrence 
Institute of Technology '51) is a junior 
design engineer with Ingersoll-Rand at 
Phillipsburg, N. J. He is in the com- 
pressor department 


WILLIAM W. SPITZ (Ohio State 
University '51) is a service representa- 
tive for Allison Division of General 
Motors. His address is Fairborn, Ohio. 


ROBERT C. SOUERS (Purdue Uni- 
versity 51) is a mechanical engineer in 
the products application department 
of The Texas Co. He is located at 
Beacon, N. Y 


ALLEN R. SMITH (University of Mass- 
achusetts 51) is a machine designer at 
Sylvania Electric Products, Inc. in 
Boston. 


JESSE ROBERT SMITH (Stanford 
University 51) is a meter technician 
with Southern Counties Gas Co., in 
Los Angeles. 


BARNEY J. SHERIDAN (Loyola Uni- 
versity "51) is a junior engineer with 
Donald Warren Co., engineering de- 
signers, in Los Angeles. 


EDWARD REEVES SEWALL (Yale 
University '51) is methods engineer at 
E. B. Sewall Mfg. Co. in St. Paul, Minn. 


ROBERT J. SERVICE (University of 
Michigan °51) is research assistant at 
Remington Arms Co. in Bridgeport, 
Conn 


ALBERT SCIBELLO (New York Uni- 
versity '51) is a draftsman with North 
American Aviation, Inc., at Downey 
Calif. 


DAVID G. UITTI (Michigan College 
of Mining and Technology '51) is a 
lieutenant in the U. S. Air Force. He 
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BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY 
ELYRIA, OHIO 
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WHEN YOU SPECIFY BENDIX- 
WESTINGHOUSE AIR BRAKES 
for your trucks or buses, you can 
do so with the complete confidence 
that comes with making the best 
choice—and knowing it! Your judg- 
ment is backed by the fact that no 
other brake in the field has rolled up 
such an outstanding record of supe- 
riority over billions of miles traveled on 
all kinds of hauling jobs. And, as most 
truck and bus operators will tell you, 
this remarkable record goes farther than 
better braking performance alone. The 
real pay-off to these practical business- 
men comes in the cost cutting economy — 
economy that results from rugged, dura- 
ble construction and a smooth, constant 
braking effort that multiplies the miles 
between service stops and decreases main- 
tenance costs on linings, drums, tires and 
chassis while actually increasing their oper- 
ating life! That’s because these mighty 
brakes are built to the highest standards 
by the most experienced manufacturer 
in the business. Take advantage of it— 
when you specify Air Brakes, specify the 
proven brakes— Bendix- Westinghouse, the 
world’s most tried and trusted air brakes. 


The Bendix-Westinghouse Compressor—heart of 

the air brake system—performance proven over 

more miles on more installations than any other 
compressor available! 
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is with the Air Research and Develop- 
ment Command at Dayton He is a 
mechanical engineer. 


JOHN J. TUCKER (‘New York Uni- 
versity '51) is a junior production engi 
neer with Westinghouse Electric Corp 
in Bloomfield, N. J 


MICHAEL J. TOMICH New York 
University '51) is a technical engineer 


with General Electric Corp. at Lock- 


land, Ohio 


GEORGE W. TAIVALKOSKI ( Michi- 
gan College of Mining & Technology 
51) is a junior engineer at Nordberg 
Mfg. Co., in Milwaukee 


THEODORE E. KASHMERICK (Uni- 
versity of Michigan and Chrysler Insti- 
tute of Technology) is a design drafts- 
man with Chrysler Corp. in Detroit 


HOWARD B. YARBROUGH (Indiana 
Technical College '51) is a tool de- 
signer with the B & B Engineering Co 
in Spring Lake, Mich 


ITT tat eb 


means ... CLUTCHES built to the 
exacting standards which have made 


the name BORG & BECK famous 
for 36 years! _ 


CAN DEPEND ON 


BORG & BECK 


Reg US Pot Off 


CLUTCHES...FOR THAT VITAL 


SPOT WHERE POWER TAKES 


HOLD OF THE LOAD 


BORG & BECK DIVISION 


Borg-Warner Corporction 
CHICAGO 38, ILLINOIS 


HENRY E. WAIDA (University of 
Pittsburgh ‘'51) is an engineering 
trainee at John Harrison Co. in Pitts- 
burgh. 


HARRY F. SPRAGG (University of 
Toronto °51) is a tool engineer with 
General Motors of Canada in Oshawa 
Ontario. 


MARTIN J. MENDELSOHN (College 
of the City of New York '51) is a junior 
mechanical engineer with the Depart- 
ment of Public Works, New York City 


ROBERT E. DOLHEIMER (Pennsy!- 
vania State College) is now in the Ail 
Force Training Command at Chanute 
Base, Illinois 


EDWARD J. 
Polytechnic College ‘51) 

North American Aviation, 
ney, Calif., as tool designer. 


WHITNEY (California 
has joined 


Inc., Dow- 


CHARLES E. AUBERT (University of 
Illinois 51) is now a designer for Sar- 
gent and Lundy, Chicago, Il. 


RAYMOND C. HERRMANN (Northrop 
Aeronautical Institute ‘51) is an en- 
gineering draftsman with North 
American Aviation, Inc., Downey, Calif 


JOSEPH TENOPYR (‘Ohio State Uni- 
versity) is in the Air Force at Wright 
Air Development Center, Dayton, Ohio, 
as development officer. Lieutenant 
Tenopyr hopes to complete work for 
his master’s degree at Ohio State in 
1953 or 1954. 


ALAN R. MILLER (Cal-Aero Technical 
Institute 50) is with Century Engi- 
neers. Inc., Burbank, Calif., as stress 
analyst 


SIDNEY F. COX ‘(University of Wash- 
ington '51) is liaison engineer on the 
gas turbine project of Boeing Aircraft 
Co., Seattle, Wash 


RUSSELL F. MILLER 
50) is maintenance 
stone Air Force Base, 


(Parks College 
officer at Lime- 
Maine 


ROBERT P. CREASE (Cornell Uni- 
versity; Harvard Business School '51) 
is now with Yale and Towne Mfg. Co 
Philadelphia, as standards enginee! 


ROBERT FIELD (‘Cal-Aero Technical 
Institute '51) is now with the rocket 
branch of the Air Force Flight Test 
Center at Edwards Air Force Base, 
Calif 


SEATON MOON, JR. ‘University of 
Illinois ‘51) is at the John Deere 
Waterloo Tractor Works, Waterloo 
Iowa, as a student enginee! 


MELVIN A. FELBER ‘Oklahoma A & 
M College '51) is a test engineer at the 
gas turbine plant of General Electric 
Co. at Lockland, Ohio 


EUGENE L. ZAWACKI (Indiana 
Technical College '51) is industrial and 
commercial representative for the 
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KELSEY-HAYES 


KELSEY-HAYES WHEEL COMPANY 
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ee Emre tte 1/7 Ye iF ry 
PRODUCTS: Wheels —Hub end Drum Assemblies —Brakes— Vacuum Brake Power Units—fer Passenger Cars, Trucks | A e cs si 
Buses —Electric Brakes for House Trailers and Light Commercial Trailers —Wheels, Hubs, Axles, Ports for i | J 
ANTS: Kelsey-Hayes Plants in Michigen (4); McKeesp: Pa. les Angeles, Calif = ery k j al 
a 
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and Michigan Electric Co., 
Ind 


Indiana 
Marian, 


NGAIMAN AU (University of Southern 
California 51) has joined Enterprise 
Development Corp., Burbank, Calif., as 
design engineer 


In Pacific Northwest logging 


EUGENE W. WATERBURY (Cal-Aero 
Technical Institute '51) is now with 
Hughes Aircraft Co., Culver City, Calif 

as engineering draftsman 


BURTON A. NOLL, JR. (Lehigh Uni- 
versity °51) is a process engineer at 
Corning Glass Works, Corning N. Y. 


GEORGE A. METZ (‘Bucknell Uni- 
versity 51) is with Wright Aeronauti- 
cal Division of Curtiss-Wright Corp.., 
Wood-Ridge, N. J. 


operations or on jobs the country over 


where the going is rough and tough, 
you'll find Yates-American radiators 
holding up their end of the heavy 


work. The YA Radiator illustrated is a 


cast-tank, heavy duty type, built 
for both highway duty and the most 


punishing of off-highway operation. 


Whatever your products .. . if you 
require the best in radiators, write 
today for complete information. 


Yates-American Machine Company. 


DALAT 


ae ee 


WISCONSIN 


GEORGES DONATO (University ot 
Montreal ’51) has joined the Montreal 
Transportation Commission. 


FRANK C. ROSIEK (Indiana Techni- 
cal College '51) is with Packard Motor 
Car Co. as mathematician. 


ROBERT J. VON FLUE (Loyola Uni- 
versity 51) is a laboratory technician 
at AiResearch Mfg. Co., Los Angeles. 


DAVID E. VOOTS (Bradley University 
51) is a student customer engineer 
with International Business Machines 
Corp., Endicott, N. Y 


EDWARD D. VOSBURGH (Rensselaer 
Polytechnic Institute 51) is an engi- 
neering trainee at The Torrington Co., 
Torrington, Conn 


DONALD A. VAN GUNDY (University 
of Colorado ’51) is a mechanical engi- 
neer at Mallinckrodt Chemical Works, 
St. Louis. 


DONALD G. VALENTINE (Lawrence 
Institute of Technology '50) is a junior 
project engineer at U. S. Rubber’s Ball 
Band Plant in Mishawaka, Ind. 


JAMES J. MALLOY (Drexel Institute 
of Technology '51) is a junior designer 
at Chance Vought Aircraft division of 
United Aircraft Corp. in Grand Prairie, 
Texas 


WILLIAM C. KIELING (University of 
Washington '50) is a junior engineer 
with Freightliner Corp., Portland, Ore. 


RAYMOND GEORGE FRANK 
high University '51) is a mechanical 
engineer with the LT.E. Circuit 
Breaker Co. in Philadelphia 


ALBERT EDWARD BOFFEY (Indiana 
Technical College ‘51) is a design 
draftsman with Babcock & Wilcox 
Co.'s branch office in Cleveland, 


FELIX P. PONGRAC, JR. (University 
of Pittsburgh ‘51) is with Eclipse- 
Pioneer Division of Bendix Aviation 
Corp., Teterboro, N. J., as a develop- 
ment engineer 


(Le- 


DOUGLAS H. BETTS (Lawrence Insti- 
tute of Technology '51) is a junior en- 
gineer with Timken-Detroit Axle Co 
Detroit. 


WERNER W. BERGER (General 
Motors Institute ’51) is a layout drafts- 
man with Chevrolet Motor Division 
GMC, Indianapolis, Ind. 


WILLIAM J. BATISTA (Case Institute 
of Technology '51) is a lab technician 
with Osborn Mfg. Co., Cleveland. 


CHARLES G. MOORE, JR. (University 
of Illinois 51) is a field service engineer 
with AC Spark Plug Division of Gen- 
eral Motors Corp., Milwaukee. 


ELMER R. MOORE (Wayne University 
’51) is a junior engineer at the Detroit 
Arsenal, Centerline, Mich. 


ABRAHAM TUCKER (New York Uni- 
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MORSE 


MECHANICAL 


POWER TRANSM/SS/ON 


Paoouctrs 





° 
QUESTION: Why do 70% of today’s timing-drive-equipped cars use 


Morse Timing Chain Drives as original equipment? 





Elwood Haynes and his first gasoline automo- 
bile in the 1890's. Advances in design, construc - " _ . ‘ te : 
tion and performance in automobiles have been ANSWER: They're the most economical, trouble-free timing chain 

drives made. They're backed by 40 years of engineering 


paralleled by comparable advances in Morse 
specialization and design service, which is always at 


Timing Chain Drives. 
your call in time of need. 
NO QUESTION: There is no question that Morse is the leading producer 


of timing chain drives, ! TC, Morse means Timing 


This is one of a series of old prints of early 
automobiles that will appear in future Morse * 
advertisements. Write for your free, enlarged 






copy, suitable for framing for your collection a Chains. 
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versity 51) is with the Helicopter Di- 
vision of Bell Aircraft Co., Kenmore 
N. Y., as an engineering draftsman 


HERBERT E. SMITH (Chrysle1 
tute of Engineering ‘51) 
gineer with Chrysler Corp 


Insti- 
is a body en- 
Detroit 


CHARLES L. 
University '51) 


DITTOE (‘Ohio State 
is with General Motors 


This “Sure-Footed” 


Research Division, Detroit 
search engineer trainee 


as a re- 


GERALD R. CHECKLEY (University 
of Michigan °51) is a test and develop- 
ment engineer with Fram Corp., Dexter, 
Mich 


JOHN E. BROUGH, JR. (Pennsylania 
State College '51) is an industrial en- 
gineer at Olmstead Air Force Base 
Middletown, Pa 


ROBERT D. BOYER (Drexel Institute 
of Technology 51) is with Landis Tool 
Co., Waynesboro, Pa an engineer- 
ing trainee 


as 


Crawler 


Isn't Afraid of Deep Mud 
2 


clearance of the 


The wide gauge and high ground 


American Terratrac help it “keep its feet" on steep slopes 
— and keep the engine out of mud and water, up to 27” 


ROCKFORD CLUTCHES help it perform the 


deep. 
toughest dozer jobs in slippery going. 


a a2 80 
LoS 
eel a 


B-W 
PRODUCTION 


LoS 
AVAILABLE 


Let ROCKFORD 


clutch engineers help solve the difficult power trans- 
mission control problems of your heavy-duty machines. 


ROCKFORD CLUTCH DIVISION wWerfr:. 


aE eT e Street RF kiord Ulin 


ROCKFORD 


aw ENGINEERING 


ea S aL 
SENT ON 
REQUEST 


CLUTCHES 
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Section News 
Continued from Page 100 


cycle has been repeated and repeated. 
For example of this fight, we can take 
the early canals versus the railroads, 
which was a really rough-and-tumble, 
bare-fist brawl. Dr. Robinson also 
told the story of George Francis Train 
and his clipper ships and trainways 
Finally we arrive at the modern era, 
with railroad opposition to motor car- 
riers and airlines. This fight is cur- 
rently an issue in the legislative halls 
and in public opinion 

Basic traffic patterns operating to- 
day were established more than a cen- 
tury and a half ago, Dr. Robinson said 
The hunter, trader, trapper, pioneer 
and explorer, often following natural 
pathways, cut channels that helped 
establish later transport webs. These 
natural pathways inevitably led to the 
formation of major transport hubs 
Such gateways as river crossings, junc- 
tures of lakes and rivers, passes in 
mountain ranges and other topograph- 
ical formations established the routes 
followed by early turnpike companies, 
canals and railroads. The establish- 
ment of these traffic gateways led to 
the formation of many of our major 
cities. This geographical positioning 
of our major metropolitan areas estab- 
lishes passenge1 service channels 
which have not varied through the 
years. Freight service has also been 
established along these major routes, 
together with a freight rate structure 
which solidified traffic patterns. It 
appears that these patterns have been 
so established through the developing 
years of this country that no new 
mode of domestic transport, not even 
air transport, will modify this basic 
pattern to any appreciable extent 


Characteristics of Transportation 


Flexibility—Air and bus routes are 
very flexible; railroad and water lack 
flexibility. Due to scheduling and 
safety regulations, air transport is less 
flexible than other forms of transport 
Presently rail facilities offer the most 
flexibility as to capacity because the 
motive power unit is not linked nu- 
merically to the freight carrying unit. 


Facilities—Railroads provide their own 
right-of-way while other forms of 
transport have their rights-of-way 
furnished and pay for them through 
user taxation 


Equipment—Obsolescence of equip- 
ment is highest in air transport; to a 
much lesser extent in bus operation 
and least of all in water and rail. For 
example, TWA writes off a Constella- 
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From print to product .. . in exact detail 
of alloy and physical dimension . . . plain 
or complicated . .. in wide variations of 
size and shape... rigid quality control. 
Complete research and engineering serv- 
ice . . . Capacity now available. Your in- 
quiry is invited. 


FEDERAL-MOGUL CORPORATION, 11035 SHOEMAKER, DETROIT 13, MICHIGAN 


Products of our six plants 
include: Sleeve bearings in 
all designs and sizes; cast 
bronze bushings; rolled 
split-type bushings; bi- 
metallic rolled bushings; 
washers; spacer tubes; pre- 
cision bronze parts and 
bronze bars. 
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tion in about 7 years. In passing, 
Robinson noted that domestic airlines 
plan to have approximately 48% more 
seating capacity than presently avail- 
able by the end of 1953 
Organization—The dual function of 
rail facilities (freight and passenger) 
are rarely found in motor and water 
transport. Air has dual operation, but 
often in the same vehicle, presenting 
difficult cost and pricing problems 
These problems have not been fully re- 
vealed at this time 


In theory, there should be a close 
relationship between the cost of ren- 
dering a service and the price to the 
consumer. In practice, this relation- 
ship rarely prevails, Robinson said 


Rail—Joint costs are subsidized by 
freight traffic absorbing large passen- 
ger traffic losses. It appears that 
charges for freight, in many instances, 
are “what the traffic will bear,” while 
passenger rates are non-compensatory 
It was mentioned that some Class I 


engineered 
with tomorrow’s 
needs in mind 


Modern statistical quality control procedures 
keep the uniformity and performance 
of Tung-Sol Lamps at the highest levels, 


TUNG-SOL’ 


AUTO LAMPS 
SIGNAL FLASHERS 


) 
More than 13,000,000 
American cars have been 
equipped with Tung-Sol 
Signal Flashers 


All-Glass Sealed Beam Lomps, 
Miniature Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and 
Special Purpose Electron Tubes. 


TUNG-SOL ELECTRIC INC., Newark 4, N. J. 
Sales Offices: Atlanta + Chicago + Culver City + Dallas + Denver + Detroit » Newark + Philadelphia j 
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railroads spend $2.00 in providing 
passenger facilities for every dollar of 
passenger revenue received 


Bus—Here costs are more easily found 
and applied and only in cases of dual 
operations is some difficulty in rate- 
setting found, and then only with re- 
spect to allocation of overhead 


Air—Joint costs are even more of a 
problem than in rail; however, as long 
as passenger service provides so large 
a part of the business (1951—85% of 
ton mile and 87% of domestic rev- 
enues), the problem of allocation will 
not be too difficult 


Relative Costs 


There is no such thing as an average 
passenger fare, but there is an aver- 
age receipt per revenue passenger mile 
For 1951 the various common carriers 
ranged as follows 

Air: 5.6¢ 

Bus: 2.0¢ 

Rail (Coach): 2.5¢ 

Rail (Pullman): 4.2¢ 
ment for space) 

The effect of pricing policy differs 
considerably within each industry 


(including pay- 


Trends in Common Carrier Traffic 


Rail: Constant decline since 1923 ex- 
cept for war years and since Korea 


Bus: Decline since World War II 
Estimated decline around 6% yearly 


Air: Increase since World War II ex- 
cept very small decrease in 1948. Now 
equals rail-first-class (each has about 
10.3 billion revenue passenger miles) 
When all rail service is included, ai: 
is about 1/3 of the total air and rail 
market 


Cost and Pricing Problems 


The major issue in this field is 
whether reductions in cost which make 
possible decrease in price bring about 
constant or considerable increase in 
volume. In the rail field, present 
passenger rates are unlikely to fall in 
the future. Rail passenger service 
seems to have been reduced to the core 
now and some authorities believe that 
passenger rate increases can be made 
without substantial decrease in traffic 

Buses have had little change in rates 
yet business is going down 

Air transport seems to have had 
some basic increase in rates but traffic 
volume is increasing 

In closing Dr. Robinson said that 
the heart of the problem is whether 
the engineers can design aircraft, rail- 
road equipment, and buses capable of 
operating at a sufficiently lower cost to 
permit substantial reductions in fares 
In speaking for the air transport in- 
dustry, he stated that the answer to 
the question was “probably.” He 
further stated that one of the major 
issues in the three coming years would 
be the design of long haul and medium 
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haul aircraft for domestic service 
The speaker felt that the real con- 
tribution of the engineer will be in fast 
long range trans-ocean aircraft and 
low cost moderate speed domestic craft 


Discussion 


During the discussion period it was 
brought out that the major competi- 
tion for the common carrier in the 
passenger field was the private auto- 
mobile. As costs of operating for-hire 
facilities are rising faster than rev- 
enues, it is inevitable that rate in- 
creases must follow. This again in- 
evitably narrows the cost between hire 
facilities and family automobiles 


Advocates PM Programs 
For All Fleet Operators 


April 28—‘I do not believe there is any 
question as to the definite need for 
some plan of preventive maintenance 
in all types of fleet operation,” said F. 
W. Haase, superintendent of motor ve- 
hicles of Illinois Bell Telephone Co 
Various studies show that one-third 
of the engine failures on the highway 
could be eliminated by systematic 
tune-ups at five thousand mile inter- 
vals. Haase also pointed out that 
road service records kept by the Amer- 
ican Automobile Association indicate 
that 25% of road service calls on the 
highway are the result of battery and 
ignition failures, due to neglect of 
these items 

The first essential of a successive 
preventive maintenance program in a 
widely scattered and diversified fleet 
is the proper selection, training and 
cooperation of the drivers, Haase 
said. A driver regularly assigned to 
a particular vehicle can detect any 
change in its condition and make a 
daily report in the vehicle’s trouble 
book of any mechanical failure. The 
mechanic, caring for the repairs re- 
ported, makes a notation of the work 
done in the space provided in the 
trouble book. This method of clear- 
ing reported trouble, said Haase, elim- 
inates friction between the driver and 
the mechanic—as there is no question 
as to whether or not the trouble was 
reported 

The present plan of preventive main- 
tenance used by the Illinois Bell Tele- 
phone Co. includes a complete inspec- 
tion, lubrication and oil change at 
intervals of 1000 miles or three months, 
whichever occurs first. The inspec- 
tion includes observing tire wear, dam- 
age to the body, loosening of bolts, 
rusting of parts and cleanliness of the 
engine. Any troubles are corrected 
and the vehicle is given a road test 
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to check brakes, clutch, steering 
and general performance. Commer- 
cial shops are used, whenever possible, 
for overhauling and major work. The 
vehicles are polished twice a year and 
repainted about the time the vehicle 
has expended half of its life 

Haase pointed out that a preventive 
maintenance program which may be 
satisfactory for one fleet operator may 
not work for another. For example 
during the past 15 or 20 years, the 
Illinois Bell Telephone Co. has tried 


many unsuccessful plans, some of 
which are working quite well for other 
large fleet operators. Doing either too 
much or not enough preventive main- 
tenance was the reason for dismissing 
earlier plans 

Haase concluded his discussion by 
pointing out that each fleet operator 
should study his own operating con- 
ditions and, following the fundamental 
principle of preventing trouble before 
it happens, develop his own preventive 
maintenance program 


Mile for Mile 


DonaldsoneeMutlers 


cost you less! 


Medel MO1201 Oval-Type for Under- 
chassis installations. Dimensions: 10" x 
15” oval, 25” body length, 4\4%" 1.D. 
sleeves. 


DONALDSON COMPANY 
Receiving-Inspection Tag 

MODEL: M90016 Muffler 

REMARKS: Removed for in- 


spection at 
103,000 miles 


CONDITION: Cut-away reveals 
internal and external 
parts in good condition. 


Over 103,000 miles and still in good shape! 
That's what engineers found when they re- 
moved this Donaldson Muffler from a 300 

HP Diesel truck engine, picked at random 
on a West Coast Highway. Examined in 
the Donaldson laboratory, the muffler 
was found to be sound and free from 
structural weaknesses. 
Fully-engineered, made of corrosion- 
resistant aluminized steel . . . Donald- 
son Heavy-Duty Mufflers combine 
long life with exceptional noise re- 
duction and extremely low back 
pressure. 

Fleet operators should contact lo- 
cal truck dealers. Manufacturers 

are invite d to write direct. 


Dimensions Medel M90016 vertical 
cab-mount muffler; Diometer 9”, body 
length 45”, |.D. sleeves 414". 


DONALDSON 
COMPANY, INC. 


666 Pelhom Bivd., Si. Paul 4, Minn, 


Donaldson Ae 
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In these Lorain L-820's operating in a 
Pennsylvania strip mine, a Twin Disc Hy- 
draulic Power Take-Off transmits power 
that “hangs on.” A Model E Twin Disc 
clutch is also employed to permit a com- 
plete disconnect. 


Power “hangs on” to keep 
the job moving when trans- 
mitted through a Twin Disc Hy- 
draulic Power Take-Off. 

For the engine cannot be stalled 
by digging conditions. The en- 
gine will continue to work at 
its most effective torque until it 
picks up the load, or is discon- 
nected, even with the power 
take-off output stalled. 

Acceleration of the load is 
smooth and rapid since the cou- 
pling slip cushions the drive 
and permits sustained engine 
horsepower output. 


Clutches & 


Hydraulic Drives 


And just as the fluid drive in- 
creases work output, it reduces 
maintenance. ‘“‘Shocks”’ never 
strike solid resistance . . . dig- 
ging stresses and resulting 
strains are “absorbed” by the 
Twin Disc Hydraulic Power 
Take-Off. 

It pays to put power to work 
through a Twin Disc Hydraulic 
Power Take-Off. Bulletin No. 
144-B gives complete details. 
P. S. Try Twin Disc industrial Fluid drives 
on your conveyors, too. You can start 
them fully loaded. 


Twila Disc 


aU ie Rha Lols) 
a 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 
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LOS AMGELES + MEWARE + MEW ORLEANS « SEATTLE + TuLSe 


New Members Qualified 


These applicants qualified for ad- 
mission to the Society between April 
10, 1952 and May 10, 1952. Grades 
of membership are: (M) Member; (A) 
Associate; (J) Junior; (SM) Service 
Member; (FM) Foreign Member 


Atlanta Group 


Thomas Jerry Gordon (M Irwin 
Burnett Spandau (J) 


Baltimore Section 


Bronaugh Woodland Deringer, Jr 
(M), 2nd Lt. William Hieatt Lawrence 
(J), John A. MacDonald, Jr. (J), Jona- 
than O. Sibley (M), Bernard Martin 
Venesky (J) 


Buffalo Section 


Joseph R. Grenier (A), Daniel J 
Kennedy (A), Herbert G. Mende (J 


Canadian Section 


Neil D. Gaskin (A), D. A. MacDonald 
(A), Cecil Norman Reatherford (M) 
Lloyd Calvin Secord «(M) 


Central Illinois Section 


Robert B. Applegate (J), John Rich- 
ard Brown (J), Raymond D. Huffman 
(J), Robert E. Sterrett (M) 


Chicago Section 


William Clyde Buzzard (J), Russell 
B. Deeds (SM), Charles O. Engels (A), 
Lee O. Gillespie (J), Robert P. Gil- 
lespie (J), Robert D. Harrington (M), 
Joseph L. Havlin (M), Richard C 
Hoskins ‘A), Arthur L. Knight (A), 
Charles A. Lease (J), Charles E. Nor- 
ton (M), I. P. Payne (A), Allan W 
Percy ‘J), Joseph Francis Petrosius 
(A), Richard W. Roberts (M), Carl D 
Sprain (M), Robert Richard Vehe ‘J) 
Ronald H. Witt (M) 


Cincinnati Section 


Francis Louis Gallant ‘(M) 


Cleveland Section 

John L. Bates (J), Edward L. Bohn 
Jr. (J), Edward W. DeHaven (J), Wal- 
ter Ermer (A), Edmund D. Flodin (M) 
Guy Fox (A), Edward B. Hupert (M) 
Alfred Arthur Hurschman (J), Robert 
G. Keller (M), Robert Cooper Ken- 
nedy (M), Joseph Kolar (A), Donald 
L. Lorenz (J), Vincent P. Masi ‘(M) 
Fred J. Meredith «M), Gordon J. Nich- 
olas (M), Mare Resek (M), Joe Stan- 
ich (J), Dan Wessman (A), Frank L 
Zirbes (M) 


Colorado Group 
Johnson Mossman ‘J’, Theodore A 
Opp ‘A) 


Dayton Section 
Joseph I. Solch (J) 


Detroit Section 
Volney P. Bayley (M), Donald C 
Continued on Page 123 
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Engineering secrets are under her skin 


This photo shows the first flight of 
the giant Boeing cight-jct YB-52. It’s 
America’s new all-jct heavy bomber, 
and another trail-blazing product of 
Bocing cnginecring Icadership. Still 
highly 


tionary 


classified, Bocing’s most revolu 
developments are out of sight, 


under its g 


The B-52, vital to America 


plans, is just one of the challenging 


leaming skin 


5 da fens¢ 


projects Boeing engincers are at work 
on. Others are guided missiles, super 
sonic research, and the B-47 Stratojet, 
now in quantity production 


If you measure up, you can share the 
prestige of Bocing leadership. You'll 
work with the men who have made 
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major contributions to both civil and 


military aviation 


There are excellent openings, now, 
for experienced and junior engineers 
for aircraft 

¢ DESIGN © RESEARCH 

* DEVELOPMENT «* PRODUCTION 

¢ TOOLING 


also for servo-mechanism and _ elec- 
tronics designers and analysts, and for 
physicists and mathematicians with 
advanced degrees. 

You can work either in Seattle, 
Washington, or Wichita, Kansas 
Bocing provides a gencrous moving 


and travel allowance, ¢g you pecial 


training, and pays a good salary that 


grows with you. Boeing offers long 


range careers in an aircraft company 
that ha 


>> veal 


been growing steadily for 


You'll be proud to say, “I'm a Boeing 


cngineer!” 


Write today to the address below, or use 
the convenient coupon 


peter rrrssss=s=<"4 
JOHN C. SANDERS, Statt Engineer — Personne! 
Dept. P-6 
Boeing Airplane Company, Seattle 14, Wash. 


Engineering opportunities at Boeing inter 
est me. Please send me further information 


Nome 
Address 
City ond Stote 


Laas ch een es een ene a an 


BOLING 
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CUT COSTS 


on your 
Service Guarantee ! 


LISLE“. 
DRAIN PLUGS 


You can install Lisle plugs in 
transmission, overdrive, crankcase or 
rear axle of your product. Abrasive 
metal which flakes off moving parts 
is held by the powerful magnet in 
each Lisle plug. 

This small investment can pay big 
dividends through savings on service 
costs during the critical guarantee 
period. 


can try Lisle 
Plugs at no cost. 
WRITE for 
FREE sample 


UT plug. State size 


IRON and 
3538 
ately) 
ia eed y 


and type of plug 
desired. 


REGED (ox 


CLARINDA, IOWA 


New Members Qualified 


Continued 


Bender (M), Clinton R. Boothby (M), 
Roland B. Bowen (M), James L. Car- 
lisle (J), Gerald K. Chase (M), Her- 
man E. Dersch (A), Claire H. Fellows 
(M), Earl M. Fieger (M), Harold R 
Fitzgerald (M), James W. Fostey ‘A), 
Ralph Neil Funk (J), Eldred Edwin 
Gegenheimer (J), H. T. Germonprez 
(A), Robert Guthrie (M), Lawrence G. 
Harshfield (SM), Robert H. Hellmann 
(M), Milton B. Hoagland (M), David 
Nien-Tzu Hwang (J), Eugene A 
Iwanski (M), Walter A. Johnson (M), 
Allen C. Kaiser (J), Jerry F. Latimer 
(J), John C. Leidy (J), John R. Marcin 
(M), Warren E. Meredith (M), Phillip 
V. Millard (M), Jacque H. Passino 
(A), John D. Porter (M), Olaf Saari- 
nen (M), Charles E. Scheffler, Jr. (J), 
George August Schmidt (A), Kenneth 
Secunda (J), Harry Morgan Starlin 
(M), Otis M. Stover (J), Howard C 
Tuttle (A), Roscoe O. Vineyard (M) 


Hawaii Section 


Herbert K. T. Choy (J), William 
Henrick Nelson (J) 


Indiana Section 


Donald F. Davis ‘(M), Howard J 
Hutsell (J), Andrew Walcott Rose 
(M), John Maxwell Shoemaker ‘(M) 


Kansas City Section 


William J. Boggs (M), Paul R. Duck- 
worth (J) 


Metropolitan Section 


Sidney Bashein (J), Donald W. Be- 
dell (A), John Calvin Blake (A), J 
Fred Callahan, Jr. (J), Charles E 
Collins (A), Eugene Gamiel (J), Jos- 
eph Gehringer (J), Edward Fenton 
Hultgren (A), William S. Kaska (M), 
J. A. Keeneth (A), William H. Law- 
rence (A), Richard Alfred Peene (J) 
William A. Sohl (M), Eric J. Straus 
(J), Herbert R. Taylor (A) 


Mid-Continent Section 
William D. Morehouse (A) 


Mid-Michigan Section 


Dale Edison Bartholomew (J), Alex- 
ander Brede, III (J), Charles D. Hol- 
ton (M), Arthur C. Lillrose (M), Cecil 
M. Scholfield «(M), Philip B. Zeigler 
(M). 


Milwaukee Section 


John P. Kelly (J), John F. Klement 
(A), Lawrence E. Lenz (J), Ralph Bur- 
ton Weidner (M) 


Mohawk-Hudson Group 
Shethar Davis (J). 
Continued on Page 130 
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THE BUYWORD FOR DEPENDABLE IGNITION « « - 


AMERICAN BOSCH 
MAGNETOS 
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American Bosch Super Powered 
Magnetos will give your engines 
the constant, faultless spark that 
assures fast starts and maximum 
engine efficiency at peak loads. 
Add to these day-to-day, on-the- 
job advantages, more years of 
trouble-free ignition in the 
toughest service, and you'll ap- 
preciate why these power-packed 
Magnetos are in wide use as 
original equipment by many 
leading engine builders. You 
can give your engines this big 
plus in persistent performance 
and economy of operation. For, 


there’s an American Bosch Mag- 
neto precisely engineered for 
the largest, heavy-duty engines, 
right down to the Magnetos re- 
quired for the most modern, 
high-speed power units. 

Make American Bosch Magnetos 
your “buyword” for dependable 
ignition, whatever your original 
equipment Magneto  require- 
ments may be. For, American 
Bosch will provide the practical 
application and extra capacity 
for heavy-duty service. Ask us 
about it. American Bosch Cor- 
poration, Springfield 7, Mass. 
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INTRODUCTION 


Cnhemicar Pains Company 


AMBLER PENNA, 
Technical Service Data Sheet 
Subject: PROTECTING FRICTION SURFACES 


WITH GRANODINE® 


Fabricators and product designers, particularly in the automotive field, 
are aware that even highly polished surfaces under friction weld, gall and 
score. One of the most inexpensive and practical methods of preventing 
this is to coat the metal to prevent metal-to-metal contact. With cast iron 
or steel, the “Thermoil-Granodine” manganese-iron phosphate coating 


provides a wear-resistant layer of unusual effectiveness. 


Thermoil-Granodizing greatly prolongs the life 
It protects the 
surface of products like the diesel engine liners 
shown above and the many moving parts of 
automobiles and other machines 
Granodine” with its remarkable lubricating 
properties is particularly valuable in these 
and similar applications because of its ability 


of parts subject to friction 


“"THERMOIL - GRANODINE” 
PROTECTS RUBBING 
PARTS 


Thermoil-Granodizing removes 
“fuzz” from ferrous metal friction 
surfaces and produces a coating of 
non-metallic, water-insoluble manga- 
nese-iron phosphate crystals which 
soak up and hold oil as bare untreated 
metal cannot do. The oiled crystalline 
“Thermoil-Granodine” coating on 
piston rings, pistons, cylinders, cylin- 
der liners, cranks, cam-shafts, gears, 
tappets, valves, spiders and other 
rubbing parts, allows safe break-in 
operation, eliminates metal-to-metal 
Thermoil contact, maintains lubrication and 


reduces the danger of scuffing, scor- 
ing, welding, galling and tearing of 


to retain oil and maintain lubrication under 


high pressures and high velocities. This ACP 
wear-proofing chemical not only permits rapid 
break-in without scoring, scufing and welding 


the metal. The work to be protective- 
ly treated is merely Thermoil-Grano- 


but also reduces subsequent wear on friction dized and oiled, usually with a 


parts. 


soluble oil. 


“THERMOIL-GRANODINE” MEETS THESE SPECIFICATIONS 


SPECIFICATION NUMBER 


MIL-C-16232 
Type I 


AN-F-20 ; 
(See also U.S.A. 3-213) 


U.S.A. $7-0-2C 
Type II, Class A 


U.S.A. 51-70-1 
Finish 22.02, Class A 


M-364 


SPECIFICATION TITLE 


Coatings — phosphate; oiled, slushed, or waxed 
(for ferrous metal surfaces) and phosphate 
treating compounds. 


Finishes, for electronic equipment. 


Finishes, protective, for iron and steel parts. 
Painting and finishing of fire control instruments; 
general specification for 
Navy aeronautical process specification for com- 
pound phosphate rust-proofing process. 


WRITE FOR FURTHER INFORMATION ON 
“THERMOIL-GRANODINE” AND ON YOUR OWN METAL 


PROTECTION PROBLEMS. 


New Members Qualified 


Continued 


Montreal Section 
Hugh G. Jarman (M). 


New England Section 


Horace T. Brooks (A), 
Wayne Horton, Jr. (J) 


Emmett 


Northern California Section 

John Arthur Blauert (J), Major 
Robert L. Kendig (SM), Fran E 
Kronenberg (M), Floyd E. Luther (M), 
Francis C. Sloan (A), John Alexander 
White, Jr. (M) 


Northwest Section 
Jack Charles Johnson (J) 


Oregon Section 

F. E. Davis (A), Paul J. Hartzog 
(A), Thomas E. Robinson (J), William 
Walter Strong (J). 


Philadelphia Section 

George R. Arner (M), Edward V 
Henc (J), Raymond L. Johnson (J), 
Charles M. Long (A), Warren L. Miller 
(A), George William Reed (A), Wil- 
liam Richard Schwindeman (J), Ber- 
tram Voddon (A), Robert L. Willis 
(M) 


Pittsburgh Section 
William H. Gould (A) 


St. Louis Section 


Guy D. Brogdon (‘A), 
Noel (J) 


William F 


San Diego Section 


Lawrence E. Anderson (J), H. Peter 
Karen (M), Chester G. Peterson (M), 
Raymond S. Stevens (J), Arthur E 
Stone (J), Howard E. Wright (M). 


Southern California Section 


Paul A. Barnett (M), E. C. Burkhart, 
Jr. (J), Don F. Preston (M), William 
W. Robinson (J), Theodore J. Wittorff 
(J) 


Southern New England Section 


Peter Joseph Baker (J), Frederick E 
Buddenhagen (M), Marcus J. Gott- 
sche, Jr. (M), Edward H. Kusack (J). 


Texas Section 


Kenneth P. Campbell (M), M. R. 
Flinn (M), Charles Frederick Goff 
(M) 


Twin City Section 
Ray E. Torell (A). 


Continued on Page 132 
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“COMPO” and“ POWDIRON” 
and 


conform to all these ... and many others! 


SPECIFICATION 
ASTM B202-45T 
Type 1 Class A 
MIL-B-5687 A 

Type 1 Composition A 


U. S. Army 57-230-2 
Type 1 Composition A 


SAE Gen. Instr. 
P221-1951 Hand- 
book Type 1 Class A 


AMS-4805A 


ASTM B202-45T 
Type 2 Class B 


ASTM B222-47T 


MIL-B-5687A 
Type 2 Composition B 


U.S. Army 57-230-2 
Type 2 Composition B 


SAE Gen. Instr. P2221 
1951 Handbook 
Type 2 Class B 


WHAT IT COVERS 

Bearings purchased 

by industry. 

Approved by Departments of Army, Navy 
and Air Force for procurement of bearings. 


Bearings used by all agencies of U. S. Army 
including Ordnance and Signal Corps. 


Bearings used by 
automotive and related 
industries. 


Bearings used by aircraft 
manufacturers and sub-contractors. 


Bearings purchased 
by industry. 


Structural parts 
used by industry. 


Approved by Departments of Army, Navy and 
Air Force for procurement of bearings and parts. 


Bearings used by all agencies of U. S. Army 
including Ordnance and Signal Corps. 


Bearings used by automotive 
and related industries. 


Just about every major powder metallurgy specification—whether it's issued by government 
agencies or by official societies—is met either by “COMPO” H (oil-retaining porous bronze) or 


“POWDIRON" 61-P (sintered iron). 


Special alloys in “COMPO” and “POWDIRON" are also 


available to meet specific or unusual requirements. 


Write Dept. B-2, 
Bound Brook Oil-Less Bearing Company, 
Bound Brook, N. J., for details. 


“POWDIRON™ 
. 
“BOUND BROOK” 


Beller Buy Bound Brook 
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BOUND BROOK, N. J. © BOUND BROOK 9-0441 
Manvfacturers of bearings and parts — Established 1883 
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New Members Qualified 


| ontinue: 
mT ie 


— '@) Washington Section 


J. Chase Fielding ‘A), Charles Al- 
bert Lewis, Jr. (J). 


Williamsport Group 
George Everett Billman (J), Charles 
E. Wilkinson (M) 


Outside Section Territory 

Charles Boatner Anders, Jr. (M), 
Henry T. Biehl (J), Kenneth Crawford 
Bowman (J), Kenneth J. Harris (M) 
Milton E. Hobbs (J), Frederick Verne 
Irwin (A), Francis A. Mallery (A), 
Robert E. Munson (A), Loren H. Norby 
(A), Lt. (jg) Harry B. Stucky ‘J) 


Foreign 

Thomas Alva Fisher (FM), New 
Zealand; Joao Mendes Franca (FM), 
So. Amer., Jean David Grobet (FM), 
Switzerland; Dante Inderbitzin (FM), 
Switzerland; Naryman Kaikhosrow 
(A), India; Frederick William Win- 


it takes to USE them... a tecea tinge 


you'd buy Midland Weld Nuts for 


all those hard-to-get-at places. Apprcation: Received 


The applications for membership 
. os received between April 10, 1952 and 
Better check up now; find out how May 10, 1952 are listed below 
much production time you’re LOSING 


because of “blind spots” on your 
Baltimore Section 

Clyde N. Castle, John H. Harrison, 
Then, investigate... Paul A. Jennings, William Kaplan 


British Columbia Section 
McHenry Goodwin, Filip Granberg 


Buffalo Section 


Donald L. Coovert, Harold O. Flynn 
William A. Little 


assembly line. 


Canadian Section 
George Edward Addy, J. B. Dickey, 
Charles Eder, Ewart T. Griffith, Eric 
C. Haynes, Kenneth William Jay, Wil- 
7he MIDLAND STEEL PRODUCTS COMPANY liam Ashton Lovell, James Alexander 
6660 Mi. Elliott Ave. + Detroit 11, Michigan MacRae, Francis Price 


Export Department: 38 Pear! St., New York, N. Y. 
Central Illinois Section 


MANUFACTURERS OF: Joseph A. Dann, Lynn H. Harlan 


AUTOMOBILE AND = AIR AND VACUUM _ AIR & ELECTRO-PNEUMATIC Herbert L. Harrer, R. R. McCutchen 
TRUCK FRAMES POWER BRAKES DOOR CONTROLS Albert L. Wesemann 


Chicago Section 


\\ Frank N. Adgate, Arthur C. Allen 
"a ‘ Charles Frederick Bohmert, Harold 


Continued on Page 134 
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“Walker Bulldogs’’... the T-41 
tanks use Continental en 
gines equipped with Thompson 
developed “‘Rotocaps”’ 


Tor the toughest 
engine duty on earth... 


THOMPSON “ROTOCAPS” 


What Thompson “Rotocaps” are doing for the Conti- 
nental engines in T-41 ‘Walker Bulldog” tanks, they can 
do for your engines... increase the time between valve 


overhauls and help maintain high engine efficiency. 


Thompson-pioneered “Rotocaps’’ and “‘Rotovalves”’ are 


time-tested, mileage-proved systems of rotation that 
keep valve faces and stems clean 


prevent stem deposits 
The “‘Rotocap”™ or 
positive type of valve 
rotator shown below 


> > > . ° 7 w dev »| ed t y 
minimize the effects of distortion f — ee tae 
Thompson in 1946 


the “Rotovalve” 


The booklet describing both Thompson systems of ee or release type (not 
shown) was developed 


valve rotation will be sent you on request. $ : by Thompson in 1938 


a 


wane 


VALVE DIVISION 


Thompson Products, Inc. 


EUCLID, OHIO 
YOU CAN COUNT ON THOMPSON FOR ENGINEERING LEADERSHIP 


prevent local hot spots 
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YOUNG MEN 
OF VISION 


Their future is based on decisions made today. The 
secret of success at Indiana Gear is to visualize... 
create... prove... and then move on to conquer the 
next problem. Indiana Gear proves from past success 
in a highly competitive business that its policy of using 
master craftsmen, fine equipment, skilled sub- 
contractors, and ‘‘young men of vision,” exemplifies the 
perfectly coordinated planning so necessary to solve the 


gear problems of today. 


INDIANA GEAR 


with heat-treating distortion held within .001”. 


The driven gear shown here is 5” In pitch diameter 


and 15” long overall. It is carburized and hardened 


INDIANA GEAR WORKS « INDIANAPOLIS 7, INDIANA 
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Applications Received 


Continued 


Austin Brainard, Jr., David J. Calder, 
Edmund B. Cleavenger, George E 
Coxon, John H. Eby, Jr., Rune L 
Evaldson, Maxwell F. Frankel, Alvin G. 
Johnson, Ernest J. Klimczak, George 
Light, John E. Sandmeyer, Edward 
George Wicklatz, Robert B. Wright 


Cincinnati Section 


Richard Joseph Donovan 


Cleveland Section 


Richard W. Adamson, Ellwood E 
Ballert, Erik G. Beckman, Martin L 
Brody, Jr., C. L. Burton, Henry J 
Chanon, Joseph A. Corsillo, Richard 
A. Graff, Richard H. Kolonick, Peter 
M. Kuchling, John E. McKeighan, Wil- 
liam L. Myers, Victor A. Punzar, John 
Stirling, Daniel Harry Weed, Charles 
H. Young, Jr., Joseph A. Young 


Dayton Section 


Harry L. Benjamin, William H 
Brown 


Detroit Section 


Lee L. Anderson, Robert Lewis Bal- 
lard, John W. Bendick, Robert M 
Buchwald, John Chimko, James J 
Dawson, William E. Day, David Leigh 
Cliff, Norman D. Cosner, H. M. Gade- 
busch, Franklin Q. Hershey, Williarh I 
Kargela, A. John Karvonen, Harold 
Erich Kunkel, O. C. Leighty, Roy Wil- 
liam Nagle, Jr., Hugh B. Orr, Jr., Ed- 
win S. Peszynski, Lawrence A. Roberts 
Richard A. Rousos, John J. Searles 
Robert E. Spence, Edmund Trahey, Al- 
bert R. Vanderbilt, Clarence George 
Weber, Mason Yu 


Indiana Section 


Arthur C. Cocagne, Ralph W. Don- 
ley, Fred P. Duesenberg 


Kansas City Section 


David E. Bloodgood, P. E. Church- 
man, Joseph Lynn Forinash, Richard 
P. Lee, Glenn H. McMillan, Samuel 
Melo, Alfred D. Weir 


Metropolitan Section 


Ned Arnold, Richard E. Buell, John 
Anthony Conlin, J1 Raymond A. R 
DeGennard, Col. John S. Griffith 
Corydon M. Johnson, Gerald Kline 
Henry Thomas Lorne, Neil McEwen 
Michael Peloso, Edward Rosen 


Mid-Continent Section 


James Dwain Christian 


Mid-Michigan Section 
G. Keith Glaza 
Continued on Page 136 
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AEROQUIP 155-TYPE SELF-SEALING 
COUPLING— widely used wherever 
fluid-carrying lines must be dis- 
connected and reconnected 
without loss of fluid or in- 
clusion of air. This coupling 
can be supplied in a wide 
range of sizes to conform to 

rigid requirements. 


FNETOQuIp | 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF. * DAYTON, OHIO * HAGERSTOWN, MD. « HIGH POINT, N.C. « MIAMI SPRINGS, FLA. 
MINNEAPOUS, MINN, © PORTLAND, ORE. «© WICHITA, KAN. «¢ TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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D2 Prevents Erosi 
Unlike wheels, the D2’s broad tracks make no 
gully-breeding ruts; no depressed strips. After 
harrowing, the D2 has left no tracks. 


The D2 is a rugged, efficient, dependable 
machine because ‘Caterpillar’ Engi- 
neers know a quality product depends 
on quality parts. O & S Bearings and 
Bushings are typical of the high quality 
equipment that assures D2 owners long, 
trouble-free service. 


On “Caterpillar’’ products O & S 
“Neveroil’’ Bearings and bushings are 
used to provide smooth, easy handling of 
controls, brake levers and linkage located 
where lubrication is difficult and often 
impossible. 


write 
TODAY ec 
2 


ano DETA ” 


Our 38th Year Manufacturing Original Equipment 


O«xS BEARING CO. 


303 SOUTH LIVERNOIS + DETROIT 7, MICHIGAN 


Applications Received 


Continued 


Milwaukee Section 


Robert P. Bekke, Alton E. Chamber- 
lin, D. Roger Neeld, Harold W. Ruf, 
Charles E. Stone, John L. Zimmerer 


Mohawk-Hudson Group 
P. H. Keenan 


New England Section 


Earl L. Auyer, Charles Woodbury 
Bell, Manuel J. DeCastro, Warren M 
Hagist, Raymond C. Kelley, Jr., 
Charles C. Piantadosi 


Montreal Section 


Walter Barber, L. Roland Dubois, 
James N. Robinson 


Northwest Section 


Albert T. Baines, Martin L. Head- 
man, Stanley J. Sternik 


Philadelphia Section 


James Clark Shoffner, Thomas A 
Wiser. 


Pittsburgh Section 
Curtis F. Sasserson 


St. Louis Section 
Tapley F. Daugherty, George Moore 


San Diego Section 
Robert Ely, William Ralph Green 


Southern California Section 


William cC. Heath, Clinton Wm 
Holeman, Dain B. Lones, Tom Shio- 
kari 


Southern New England Section 
Charles Sawyer MacDonald 


Spokane-Intermountain Section 


John W. O. Ash 


Twin City Section 
H. Bruce Hoesly 


Virginia Section 
Virgil D. Arthur 


Washington Section 


E. J. Lucas, John E. Schuster, Wil- 
liam A. Summerson 


Outside of Section Territory 


Leon G. Alexander, Keith LeRoy 
Robertson, Daniel J. Tolan 


Foreign 


Martin Bernard Hamilton DeSilva, 
Ceylon; Ferdinand E. E. Dierkens, Bel- 
gium; Jean Emile Goller, Belgium 
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Car Operation Depends on the Drive Train... 


..and the Drive Train 
Depends on the Universal Joints 


No car can operate at its best unless the drive train is 
functioning efficiently. And satisfactory performance of 
the entire drive train depends upon the universal joints, 
“DETROIT” Universal Joints have kept pace with car 
design . . . are built to take the extra loads placed 


upon them by today’s high compression engines. 


Result: “Detroit’s” smoother operating Joints 
Produce Smoother Rides. 


DETROIT 


MOR h ke 


UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 





a) 


DESIGN SAVINGS—Although meeting customer specifications is the 
primary concern at Bundy, cost-saving design improvements can often be 
pointed out. An example: the brake-line part shown above, where original 
specifications called for armored %-.028” tubing. By devising a method to 
flare %-.060” tubing, Bundy engineers eliminated armoring and soldering 
operations. The result: over-all savings to the customer from reduced 
number of parts and operations, yet no compromise in tubing function. 


ACTUAL SIZE 
PRODUCTION SAVINGS— You get full benefit of Bundy’s 


never ending search for new ways to produce tubing parts 
better and faster at lower cost. The manifold tubing part 
at left is an example. Despite the fact that the sleeve must not 
only be formed but crimped to the tube, Bundy engineers 

ENLARGED VIEW created a method to produce the part complete in a single 
operation. Production savings in cases like this are passed on 
to you as a Bundy customer 


ndyweld Tubing 


DOUBLE-WALLED FROM A SINGLE STRIP 
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more for your 
automotive tubing dollar 


When you specify Bundyweld, you get matchless tubing 
features, time-proved safety, plus full benefit of priceless 


engineering skills. 


You get more for your tubing dollar when you weld used in automotive tubing parts in 

choose Bundyweld for brake lines, oil lines and the last twenty years is testimony to its 

other automotive tubing parts. Look at all you safety. 

buy: 

3. Priceless engineering skills. Bundy engineers 

1, Unequalled features. Bundyweld is the only are right on hand to help you get simpler, 
tubing double-walled from a single strip, cost-saving part designs and easier fabrica- 
copper-brazed through 360° of wall contact. tion procedures. If you wish, Bundy will 
It’s leakproof. It’s lighter, yet stronger— fabricate tubing parts for you, deliver them 
withstands severe shocks and has high as you want them, when you want them. 
fatigue limit. 

Be sure you get the most from your tubing 

Safe performance. The trouble-free per- dollar. Specify Bundyweld, your greatest auto- 
formance of over 360,000 miles of Bundy- motive tubing buy on every count. 


Contact a Bundyweld Distributor (listed below), or write Bundy Tubing Company, Detroit 14, Michigan 


nn 
TOP VIEW FABRICATION SAVINGS — Originally, this gas-tank riser 
b> tube of %” tinned Bundyweld was fabricated in two opera- 
tions: shearing and flattening Bundy engineers went to work, 
found a way to produce the part complete in a single operation 
combining piercing and flattening. The result: lower cost per 
piece because of reduced number of operations. More, the 
SIDE VIEW new method gives a part with greater strength, smoother edges. 
Specify Bundyweld, and you tap engineering skills that help 
you bring fabrication costs down to rock bottom 


WHY BUNDYWELD IS BETTER TUBING 


> (eae use Pal < 
ef {i y ) oa a z ) } NOTE the exclusive 


patented Bundyweld 
beveled edges, which 
afford a smoother 
Bundyweld storts as continuously rolled passed through oa fur Bundyweld, double ? SIZES UP joint, absence of bead 
a single strip of twice around later nace. Copper coat walled and brazed TO %" O.D. and less chance for 


copper-coated steel ally into a tube of ing fuses with steel. through 360° of wall ae 
Then it's e uniform thickness,and Presto .* contact any leakage 


Bundy Tubing Distributors and Representatives: Cambridge 42, Mass.: Austin-Hastings Co., Inc, 226 Binney St Chattancoge 2, Tenn.: Peirson-Deakins Co, 823-824 Chattanooga 
Bonk Bidg + Chicago 32, iil: segnem Hickey Co. 3333 W. 47th Place - Elizabeth, New Jersey: A. B mens Co., inc., Post Office Box 476 . Philadelphic 3, Penn.: 
Rutan & Co. 1717 Sansom St San Francisco 10, Calif: Pacific Metals Co., Ltd. 3100 19th St Seattle 4, Wash.: Eagle Metals Co. 4755 First Ave. South 
Toronto, Ontario, Canada: Alloy Meta! Salix itd, 181 Fleet St. East . Bundyweld nickel and Mone! tubing > sold by distributors of nicke! and nickel alloys in principal cities. 
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THE DOW CORNING SILICONE RUBBER 


i. ere are just three examples 
of how Silastic is being used 
to improve products and to cut 
production and maintenance costs. 


Such applications are practical because 
Silastic is the only kind of rubbery 
material that retains its physical 

and dielectric properties at 
temperature extremes ranging from 
—100° to over 500°F. It is most 
serviceable as a gasketing material at 
both high and low temperatures and 

in contact with hot oil. 


It is the only resilient insulating material 
that is not damaged by long 

exposure to the heat generated in 
overloaded traction motors. It gives 
long and reliable service as an 
insulating material for Navy control 
cable and for ignition cable in aircraft 
and ordnance vehicles. Silastic also 
repels water, and shows 

remarkable resistance to oxidation and 
to outdoor weathering. 

Silastic has properties that may easily 
suggest some sales-making ideas or 
cure a production headache for you. 
Mail coupon today for new 

data on the properties, performance 
and applications for all Silastic stocks. 


DOW CORNING CORPORATION 
Dept. No. V-18, Midiand, Michigan 


Silastic Facts No. 10 on properties and performance. 
List of Silastic Fabricators 


Nome 
Title 
Company 
Address 


Zone Stote 


stays elastic 


--oIn oven heat 
or arctic cold 


Silastic seals and gaskets are used 
to seal steam chambers in domestic 
steam irons because Silastic is in- 
soluble in water, odorless, stainless 
and resilient at operating tempera- 
tures ranging up to 500 F. Life test- 
ing and field experience indicate 
that Silastic seals will retain their 
resilience for the normal service life 
of the iron. 


Photo courtesy Rival Manufacturing Co 


All connections in aircraft antennae 
> ~~ used to be individually spliced and 


taped. That tedious task has been 
eliminated, and static and corona 
discharge have been reduced by as 
much as 90% through the use of 
“Anstat™ fittings equipped with Sil- 
astic seals. These seals retain their 
dielectric properties and exclude 
moisture and dust after long ex- 
posure to outdoor weathering and 
to the full range of ground and 
stratospheric temperatures 


Photo courtesy Fredric Filader, Inc 


Silastic pads and rollers are fre- 
quently used to apply pressure in 
heat sealing equipment. in this 
machine, for example, a Silastic ring 
is used to band cosmetic containers 
with a ribbon of gold leaf. It remains 
resilient and nonadhesive after long 
periods of service at surface tem- 
peratures above 400 F 


Photo courtesy Eldon Manufacturing Co 


DOW CORNING 


NUTT 18) 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 


« Cleveland « Dallas « NewYork «© LosAngeles « Washington 0 C 


in Canada: Fibergias Canada Lid, Toronte . in England: Midland Silicones Lid., London 


SAE JOURNAL, JUNE, 1952 





Hard to beliew? |, UGH! 


a beating coul 


Tests prove that the new Moraine-400 engine lent condition at the end of this tough test. 


bearings are almost unbelievably tough . . . : ss 
: Overall bearing length ceases to be a limit- 


ing factor in automotive engine design when 
Moraine-400 is used. A shaft of sufficient 
diameter and rigidity to handle the torque, 
and journals long enough for good oil-hole 
design, are all that are required for long 
bearing life. Moraine-400 operates satisfac- 
In other tests we reduced the bearing area by torily on both Tocco-hardened and oil- 
one-half, thereby more than doubling the hardened shafts and is outstanding in em- 
load. Placed in a high-compression auto- bedability, conformability and corrosion 
mobile engine and run 100 hours at 4300 resistance. 

r.p.m., Moraine-400 bearings were in excel- 


that they have six to fen times the life of con- 
ventional automotive engine bearings. For 
example—Moraine-400 bearings were still in 
good condition after 750 hours of endurance 
tests—the same tests that cause conventional 
bearings to fail within /(0 hours. 


We will soon be in volume production on 
Moraine-400. They can readily fit into your 
engine plans for the future. 


P Fed re] D J ¢ i 3 Moraine-400 is made by the manufacturers 

of the famous Durex-100 bearings — now 

DIVISION OF GENERAL MOTORS used as original equipment on many of the 
DAYTON, OHIO nation's finest cars and trucks. 
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Cartons... 


or Carloads 


You can depend on us to meet your most 


exacting requirements for precision engine- 





bearings in small runs or mass-production 


quantities. 


Our special skills and exclusive processes 
have been developed over the years to meet 
the challenge of today’s shifting demand for 


automotive and industrial engines 


When you specify our engine-bearings 
for your production, you are selecting a 
manufacturer who has been a leader in the 


field for over 25 years. 


DETROIT ALUMINUM & BRASS CORP. 


DETROIT 11, MICHIGAN 
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Tried, and proved for over 
40 years, the performance 
of McQuay- Norris piston 
rings is assured...and they 
are specifically engineered 
to meet every requirement, 
no matter how exacting. 


McQUAY-NORRIS MANUFACTURING CO. 


ST. LOUIS 10, MO. 
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... more than 2500 pounds of it 
with this big MB exciter 


- 


POWER AND ENDURANCE feature this new MB Model C25 
Vibration Exciter — today’s largest and most dependable 
This Type 17 MB Vibration Isolator 
incorporates a principle first 
achieved by MB in mountings, It 
has equal spring rates in all direc- 
tions in order to 
APPROVED MOUNT FOR isolate all modes 
ISOLATING VIBRATION of motion with 
equal efficiency. 
Available for loads from 0.5 to 100 
Ibs to meet MIL-I-5432 (AN-I-16a) 
specification on vibration isolation. 

Write Dept. 7 for details. 


electromagnetic shaker 

It has already proved its heavy-duty capacity in a num- 
ber of important military vibration testing applications. 
In frequencies from 3 to 500 cps, it easily develops re- 
quired forces to produce accelerations of 15g with 100 Ib 
table load or 20g with 60 lb table load, for example. 

Like all MB Exciters, Model C25 Shaker provides easy, 
accurate, continuous control of force and frequency. It 
allows “scanning” for response to vibration of parts under 
test. Electrically interlocking controls assure trouble-free 
operation. Automatic cycling control available to meet 
specifications of MIL-E-5272. 

Vibration testing shakes out troubles before they start. 
It’s not only a “must” for much military equipment, but 
also a good idea for any product. If you'd like to know 
more about it, why not contact “headquarters” for vibra- 
tion engineering —-MB! You'll find the help and advice 
you're seeking. 


rit ttt TTT tT TTT TTT TTT TTT 


MORE DETAILS 
New bulletin containing specifications, opera- MANUFACTURING COMPANY, INC. 


tional information and helpful hints on usage, is 

now available on the complete line of MB 1060 STATE STREET, NEW HAVEN 11, CONN. 
Vibration Exciters which includes models from 

10 Ibs to 2500 Ibs force output. Ask for Bulletin 


No. 1-VE-7. 
PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION...TO MEASURE IT...TO REPRODUCE IT 
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Typical “integral Unit” 
Type Rotary Air Com- 
pressor—Air Cooled 
—Bese Mounted — 
Self Contained Lubri- 


Typical ‘Remote 
Dome" Type Rotary 
Air Compressor— 
Air Cooled—Base 
Mounted—Self Con- 
tained Lubrication. 
Used where clear- 
ances do not permit 
mounting the “‘In- 


Typical “Integral 
Unit" Type Rotary 
Air Compressor— 
Water Cooled— 
Flange Mounted— 
Engine Lubricated. 


when you 
standardize on 


Wagner Ain Brakes 


No single air brake system can adequately fit every 
application. Functional design of the vehicle 
horsepower rating of engine... weight of load... 
number of axles... these are only a few of the factors 
that must be considered. Neither can one type of air 
compressor be applied to all types of vehicles. That's 
why Wagner Engineers have developed three com- 
pressors with pumping capacities of 7, 9 and 12 
C.F.M.... flange or base mounted . . . belt or direct 
driven ... either air or water cooled. These com- 

ressors utilize the rotary principle--known for 
igh efficiency and troublefree service on all types 


of heavy-duty vehicles. 


check these features: 


“/ Rotary motion of all moving parts. Shaft is mounted on 
two bearings—Friction loss is low; operating efficiency 
high. 

Uniform Torque Load—Thousands of small overlap- 
ping air compression impuises per minute maintain a 
uniform load. Smooth quiet operation; long compres- 
sor life. 

Plenty of Air—High volumetric efficiency assures fast 
air recovery. 

Pre-determined Air Pressure Range automatically 
maintained. 

Simple Air Pressure Adjustment—A single, easily 
reached, pressure adjustment screw en the maxi- 
mum air pressure delivered to the tan 

No Carbon Formation in Air Line —QOil separation and 
cooling before air is discharged from compressor 
reduces the air temperature preventing carbon 
formation. 

Compact—Requires minimum installation space. 

High Top R&.P.M.—Compressor can be operated as 
high as 2500 R.P.M., making high reduction drives 


unnecessary. * * * 


For real brake e.onomy equip the vehicles you manu- 
facture with Wagner Air Brakes. Wagner Engineers 
will be glad to work with you and to make recom- 
mendations as to the best Wagner Air Brake System 
for your particular vehicles. Coupon below will bring 
you copy of the latest Wagner Air Brake Catalog 
KU-201, Write for it today. 


Wagner Air Brake Users are our Biggest Boosters! GET YOUR COPY 


_ the most 
reliable 


%, 2 


m 
a Prt el 
Cy ee 

Aad COMPANY 


Wagner Products Serve the 
Automotive and Electrical Industries 
LOCKHEED HYDRAULIC BRAKE PARTS and FLUID 


WoRol .. CoMaX BRAKE LINING .. AIR BRAKES. . TACHOGRAPHS 
ELECTRIC MOTORS . . TRANSFORMERS . . INDUSTRIAL BRAKES 


ADDRESS 


i 
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Wagner Electric G@rporation 
6378 PLYMOUTH AVE., ST. LOUIS 14,M0O., U.S.A, 
(Branches in principal cities in U.S. and in Canada) 


OF THEA EW 
Wagner 


DESCRIPTIVE 
CATALOG 
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with 


STH: 
1932 


White engineers its trucks to anticipate changing 
transportation needs and operating conditions... 
insists that each component part measure up to 
White's strict standards. 


Since 1932, BCA Bearings have been original 
equipment on White trucks. For two decades, 
BCA engineering has contributed to White's 
reputation for top performance and economy in 
city pick up and delivery service... 

in cross-country hauls. 


Whatever your bearings requirements, specify 
the best—BCA Bearings. They are 
performance proved. 


BEARINGS COMPANY OF AMERICA 


LANCASTER + PENNSYLVANIA 


Radial, Angular, Contact-Thrust BALL BEARINGS 
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Keep Mat 
Go Modern 
with 


TIM 
A‘ 


* 


| illZ 


A PRODUCT OF THE TIMKEN-DETROIT AXLE s_ 


DETROIT 32, MICHIGAN 


sa eeaaced NY) PW Stanctard) 


TRADE MARK REGISTERED 


Reason Why f 


New extra-strong differential 


The trucks you buy are only as rugged as the axles! 
That's why you'll find it pays—in terms of better per- 
formance at less maintenance —to specify Timken- 
Detroit “3 for 1” Axles on all new trucks you buy. 


Timken-Detroit bas put extra strength right where it’s 
needed—in the differential, the heart of every final 
drive. The gears have a 9-16 tooth combination—9 
teeth in the pinions and 16 in the side gears—provid- 
ing larger-diameter, stronger pinions. This gives added 


strength to the teeth in both the pinions and side gears. 
What's more, pinions have longer hubs, giving in- 
creased bearing area on the spider. Bronze bushings are 
used in pinions for longer wear, and larger-diameter 
trunnions are provided with coined flats for improved 
lubrication. All thrust washers are of hardened steel. 


So remember! When you need trucks that are built to 
take it—make sure you buy trucks equipped with 
Timken-Detroit Axles and Brakes! 


WORLD'S LARGEST MANUFACTURER OF AXLES FOR TRUCKS, BUSES AND TRAILERS 
PLANTS AT: Detroit and Jackson, Mich. « Oshkosh, Wis. + Utica, N.Y. « Ashtabula, Kenton and Newark, Ohio « New Castle, Pa. 





EST to 


Genuine 


to begin 
replace 


with { 
with [ 


LOOK FOR 
THIS SIGN! 


TIMKEN <— 


to 
Ax 


Accepted 


TRADE MARK 


When you replace worn parts on your Timken-Detroit 
Axles, you do it primarily for one reason only! To add 
extra miles of trouble-free performance to the life of 
your trucks. Make sure you get the full value from your 
maintenance dollar by installing only genuine Timken- 
Detroit Axle replacement parts. 


These factory-built parts are made specifically for your 


The Timken-Detroit Axle Company 
100 Clark Street, Detroit 32, Michigan 


Gentlemen: Please send me free literature on Timken-Detroit Axle Ports 
for “3 for 1" Axles. 


NAME____ 


1s ae a ye eS ee eee ets ep anes cee ee cs eume ees ae ens comm em al 


Timken-Detroit Axles. They are identical in every 
respect to the originals. As a result, labor and adjust- 
ment costs are kept to a minimum—performance and 
dependability at a maximum. Even more important, 
because many of these parts are “kit-packed;’ you can 
do a complete factory-type job. All the essential related 
parts are there—nothing missing, nothing extra. 


Don’t take chances on inferior performance by substi- 
tuting inferior parts! Always look for the sign that reads 
“Genuine Timken-Detroit Axle Parts” whenever your 
Timken-Detroit-equipped trucks need new axle parts. 


MAIL THIS COUPON FOR 
FREE ILLUSTRATED LITERATURE 





mrt the automotive future—a low sleek sports 
asi Bic, sweeping lines of a jet aircraft is how 
fefers describes its new car, the Le Sabre, 
ed engineering and styling feature was planned 
. ught of finding out if the futuristic ideas of today 
ep ove to be the accepted standard of tomorrow's 
@Alional motor car. 

feexample, although Le Sabre carburetion presents an 
PRtirely new problem due to the use of methyl alcohol, 
Vtegether with current premium fuel, the carburetor itself is 
Stromberg Carburetor ; @Mpecially designed Stromberg*—the quality carburetor on 

PS-5C used on Le Sabre Tey a mar Odauy’s conventional motor car. 
>. Por any car manufacturer planning for future requirements 
“a y meeting today’s need for finer, more dependable carbu- 

ze 


etion—Stromberg is the answer. nes. v5. PAT. OFF: 


MIPSE MACHINE DIVISION OF 
ELMIRA, NEW YORK AVIATION CORPORATION 





ne 


BRISTOL 


CONNECTICUT 


2-9581 


CHICAGO 


MOHAWK 


4-6622 


PLYMOUTH 


MICHIGAN 


2310 


MICHIGAN 


3-4258 


i 
u 


y, Ann Arbor 


Sl 


DAYTON 


KENMORE 


5135 


¥ 


CORRY 


‘ ww PENNSYLVANIA 
| y. 3-8201 
=~, ’ 
. \ 


Milwaukee 


BROADWAY 


, BARNES \ D.GIBGON \ Manulactur 
acturing | GIBSON = co 
| COMPANY | COMPANY | COMPANY | RAYMOND PLANT 


BAISTOL \800 
CUYBOURN AV 
COMMECTICUT Guaenman fe CURRY... \sts00 PUMoUTH RD. ANN ARBOR 
DGONA, PLYMOUTH. MICH. MICHIGAN 


v.W.MARROSS ounlo ou 
NBAR 
AM: A ™ 
Bsousco.| pivieion | BRoTuens | “Division | BARNES 
1702 EAST FIRST St COMPANY 941 & GRE S COMPANY LTD. 


CONNECTICUT VT MAMILTON. ONT. 
DA on, OMI 
SRISTOL. CONN MILWAUKEE, wis wy 
. cCanaca 
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RED SEALS ARE ALSO AVAILABLE 
WITH SNAP RINGS AND METAL 
SHIELDS—ANY COMBINATION 
OF THESE THREE 
FEATURES ARE AVAILABLE 


RED SEAL 
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PROVED IN SERVICE --- 

Machine designers know they are com- 
petitively priced—all are interchangeable 
with conventional non-sealed bearings. 

Because S{SP pioneered in the sealed- 

bearing field —the first to incorporate effective 

seals within the standard SAE width bearing 

—designers have come to depend on this store of 
engineering knowledge built into each Red Seal Bearing. 
They know, too, that the team-work of scsi” field-engineers and 
design-engineers at cs?"’s headquarters are theirs for the asking. 
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA.— manufacturers 
of sr and HESS-BRIGHT bearings. 108-0 


“a Of BEAN Toyte eee 
J 


IN EVERY INDUSTRY, ssace™ Puts The Right Bearing in The Right Place 
eee ne 





\ 


When radar intelligence reports approaching enemy bombers, 


the carrier-based Douglas Skyray streaks 


to intercept 


New jet interceptor—the Douglas Skyray 


A new concept in fighter planes, the 
Douglas F4D Skyray — when operat- 
ing from carriers — will let fleet 
units move deep into enemy waters, 
protected against sudden attack. 
When shipboard radar shows enemy 
bombers approaching, the Douglas 
Skyray streaks up and hovers —to 


keep them from hitting vital tar- 
gets. On spotting the enemy, Skyray 
slashes down at terrific speed — 
spitting a stream of bullets, and 
rockets. Yet, despite its tremendous 
speed, Skyray’s radical swept-back 
wings can bring it in slow, for easier 
landings on aircraft carriers. 


Depend on DOUG LAS 


The outstanding performance char- 
acteristics of the F4D Skyray are 
another example of Douglas leader- 
ship in the many phases of aviation. 
Designing airplanes for quantity 
production to fly farther and faster 
with bigger payloads is a basic 
concept with Douglas. 


First in Aviation 


SAE JOURNAL, JUNE, 





SAE JOURNAL 


Why not Modern Trucks 7 


Thousands of these sturdy wide-wheel wagons carried freight between 


the Atlantic Coast and Pittsburgh, the gateway to the “Ohio country”, in 
the 1830's and 40's. The driver rode the left wheel horse and did not steer 
by muscle power. He signalled the left lead horse with a single rein... 
shouted “‘gee” and “haw”. If a wheel hit an obstruction or a softer spot 
than usual, the horsepower took care of it. . . not the driver's back and 
shoulders. Flat tire trouble was eliminated by having them all flat (iron) 


in the first place 
ri . 
¢ 


The ordinary modern motor truck is far superior to the Conestoga in 
every way except steering. In eliminating the 6-horse teams with jingling 
bells, we have loaded the work of steering on the driver himself. Without 
power steering he has to expend physical effort that at times would have 
daunted even the rough and ready Conestoga men. Drivers tire, slow down, 
become less efficient more prone to have accidents 

When equipped with Vickers Hydraulic Power Steering, the heaviest 
truck can be steered under even the most adverse conditions (ruts, soft 
shoulders, flat tires, etc.) with only a light finger touch on the steering 
wheel. Drivers remain fresh, efficient, safe. Get additional information by 
asking for Bulletin M-5100, 


VIICKERS Incorporated 


F THE SPERR RPORAT N 


1440 OAKMAN BLVD DETROIT 32, MICH 
Application Engineering ices: ATLANTA . CHICAGO (Metropolitan) 
CINCINNATI « CLEVELAND « DETROIT « HOUSTON « LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) « PHILADELPHIA + PITTSBURGH + ROCHESTER 
ROCKFORD « ST.LOUIS « SEATTLE «+ TULSA « WASHINGTON + WORCESTER 


DIVISION 


POWER STEERING 


Is Effortless, Positive and Shockless 
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There is a size and type MECHANICS Roller Bearing 
UNIVERSAL JOINT for every use. Sizes range from 
200 to 50,000 foot pounds torque, with a wide variety 
of end fittings and shaft arrangements. The practical 
design, close-tolerance machining and controlled-grain 
metals that are characteristic of MECHANICS Roller 
Bearing UNIVERSAL JOINTS all combine to insure 


smooth running and long, trouble-free service. 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 


Borg-Warner 
2022 Harrison Ave., Rockford, Ill. 


MECHANICS 
OSL 
UNIVERSAL JOINTS 


For Cars + Trucks «+ Tractors + Farm Implements * Road Machinery «+ 
Aircraft + Tanks + Busses and Industrial Equipment 
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METAL FRICTION MATERIAL 


cae 
aaa Ladi 


Whatever your requirements might be . . . for a plate, disc, cone or 
band type friction product ... we can meet your needs with a 
material developed for your specific requirements. Unlike asbestos, 

Velvetouch is made from powdered metals ...and the formula 
can be altered to give you the exact operating characteristic you 
want! In addition, being all-metal, Velvetouch lasts longer . . . won't 
glaze like asbestos ... requires fewer adjustments .. . delivers 
@ more uniform friction action. Our engineers will be glad to 


work with you. Either contact our nearest branch . . . or write The 
S. K. Wellman Company, 1374 East 51st Street, Cleveland 3, Ohio. 


|S SOE eR eA RS RS EE ATS ST RUE TY? OEE 
THE S. K. WELLMAN CO. WAREHOUSING CENTERS 
ATLANTA..119 14th St., N. E. LOS ANGELES--1110 S. Hope TORONTO, ONTARIO 
Street, Los Angeles 15, Calif. TheS.K.WelimanCo.of Canada, 
Ltd., 2839 Dufferin St 


Atlanta 5, Georgia 
), CHICAGO—1500 South West- PHILADELPHIA — 1545 West eee 
Belfield Ave., Philadeiphia,Pa. EXPORT DEPARTMENT- 
8 So. Michigan Ave 


ern Ave., Chicago 8, Iinois 
CLEVELAND.-1392 East 5ist PORTLAND..636 N. W. 16th 
St., Cleveland 3, Ohio Ave., Portiand 9, Oregon Chicago 3, Hil., U.S. A. 
WASHINGTON OFFICE — 
DALLAS — 3407 Main Street, SAN FRANCISCO 424 Bryant 1101 Vermont Ave. N. W. 
Dallas 1, Texas Street, San Francisco 7, Calif. Washington 5, D. C. 


REA ME SAE AGE E 8 ES SRT 
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a ALCOA 


your first: source 


for ALUMINUM 
FORGINGS 





These facilities mean satisfaction 
with yourssource)Ofysupply 


Complete equipment to make One of a battery of Alcoa's mechanical forg- 
forgings by all processes ing presses. These presses and the necessary 


—vupset, press and drop heating and inspection equipment are 
arranged for high production in Alcoa plants. 
hammer. 


30 years in the forging busi- 
ness, 64 years of aluminum 
experience. 


Design and development 
assistance backed by the 
world's greatest aluminum 
research laboratories. 


Forging plants located in the 
midwest and on the west 
coast. 


Hand forgings of extremely large size 
ore produced by Alcoa's presses and 
hammers. Alcoa has such large equip- 


All Alcoa forgings undergo thorough inspec ment in both forge shops. 


tion before shipment. The most modern 
equipment and methods are available to 
Alcoa plants for performing physical testing, 
metallographic and ultrasonic examination. 


Ask ALCOA First whatever your need in Aluminum 


CL a ea es eT A 
a a a | 
local ALCOA sales office is headquarters for “everything” in aluminum 
OC ee Ue a Me a 
you need. Look for Alcoa under “Aluminum” in your classified phone book 


ALUMINUM COMPANY OF AMERICA 
862F Gulf Building, Pittsburgh 19, Pa. 


> 


wg if . 
Alcoa forge shops are equipped with , igi iy " - F 4 LS 


the latest heat-treatment facilities. PTT eet TT pastenses @ 
Here, time, temperature and quenching CASTINGS AND FORGINGS 

SCREW MACHINE SPECIALTIES 
cycles are closely controlled to produce ELECTRICAL CONDUCTOR 


the highest quality forging. AA NN - 
Ps ZY Bs 
ee =| 


NOW 6 = a, th Ed a po ess EXTRUSIONS AND WIRE, ROD AND BAR prapitenos ce 
— "SEE * wit ward R. ROLLED SHAPES , 
Murrow... brings the world to your 


armchair . . . CBS Television 





Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 


Standard-design springless Syntech* oil seals 
meet space limitations in small garden tractor 


In the bearing assemblies of small mo- 
torized equipments such as garden trac- 
tors, it is often difficult for a designer to 
find room for both the bearing and the 
essential oil seal. A simple and highly 


this type, space for incorporating oil 
seals is at a premium 

The critical space limitations of the 
Merry Tiller are met and proper sealing 
is obtained through the use of National 


Figure 1. Rotor shaft assembly 


workable solution to this recurrent 
problem is found in the rotor shaft bear- 
ing assembly of the Merry garden Tiller. 

In this and similar machines an ex- 
cessive amount of dirt, dust and mud is 
always present around the rotor shaft 
housing. Oil seals are necessary to ex- 
clude dirt and dust while at the same 
time retaining heavy oil around the 
bearings. But as in other machines of 


* Trade Mark Registered 


Burra.o, N.Y 
CHIcaco, ILt 
CLEVELAND, OHIO 
DALLAS, TEXAS 
Derroit, MIcH 
DOWNEY (Los Angeles Co 
MILWAUKEE, WIS 


CALIF 


726 Lothrop Avenue, Trinity 

11634 Patten Rd., Topaz 2-8166 

647 West Virginia Street, Broadway 1-3234 
WICHITA, KANSAS 


Figure 3. National 340,000 Syntech* Oil Seal 


CALL IN A NATIONAL FIELD ENGINEER 


Room 1124, Prudential Bldg., Mohawk 9222 
Room 4113 Field Building, Franklin 2-2847 

210 Heights Rockefeller Bidg., Yellowstone 2 
30 Highland Park Village, Justin 8-8453 

1 

) 


New York City, N. Y 
PHILADELPHIA, Pa 
2720 Repwoon Crry, CALIF 
RICHMOND, Va 

6363 ROCHESTER, N. Y 


Syracuse, N. Y 


WEST SPRINGFIELD, Mass 


340,000 series Syntech* Oil Seals 
These are of springless design witb 
precision-molded synthetic rubber seal- 
ing members on both the ID and OD. 
Two seals are mounted “back-to-back” 
at either side of the rotor shaft assem- 
bly. The outer seal excludes foreign 
matter; the inner seal retains S.A.E. #90 
oil around the bearings. The four seals 
used occupy no more space than the two 
single-lip spring-loaded seals formerly 
installed 

In this application, a standard-design 
National Syntech Oil Seal was used at 
a considerable saving in tooling costs. 
Many sealing problems can be solved 
in this manner through the use of stand- 
ard design seals. In other applications, 
special designs are required to meet 
special problems. In either case, Na- 
tional Oil Seal Engineers can bring 


Figure 2. Merry Tiller 


nearly 30 years of sealing experience to 
the job. Why not call the nearest Na- 
tional engineer for help on your sealing 
problem? 


“Let Your Decision be Based on Precision” 


WATIONAL 
OL AND FLUID BA SEALS 


NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


47 


122 East 42nd Street, Murray Hill 6-0171 
401 North Broad Street, Bell-Walnut 2-6997 
Broadway and National, Emerson 6-386 1 
216 South Fifth Street, Richmond 2-5476 
95 Landing Road, Culver 3531 

1025 Elm Street, Springfield 2-1881 

P.O.B 224, Baldwinsville 662 


519 South Broadway, Wichita 2.6971 
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2 ways to ease 


your Steel Shortage 


Collect all dor- 
mant Steel Scrap 
and get it to the 
steel producers 


Millions of tons of valuable scrap 
still lie idle in America. Scrap salvage 
means more production—a stronger 
America. Clean out your plant... 
sell all your iron and steel scrap 
to your local scrap dealer now. 
The need is urgent. Every bit will 
help to meet the needs of defense 


production. 


Make your steel 
supply go farther 
—specify N-A-X 
HIGH-TENSILE STEEL 


Users of N-A-X HIGH-TENSILE steel find 
they can make 3 tons do the work 
of 4. Through its high strength and 
corrosion-resistant properties, lighter 
sections can be used without sacrifice 
of quality. It fabricates and welds 
with the ease of mild carbon steel. 
Let us assist you in applying this 


economy to your products. 


HIGH-TENSILE STEEL 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division 


Ecorse, Detroit 29, Mich. 


Tu aia COT 
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THE AIRCRAFT 


GAS TURBINE DIVISION 


or GENERAL ELECTRIC 


offers Career Opportunities for Engineers and Scientists in the 


Development of Jet Engines and Aircraft Nuclear Power Plants 


In the stimulating and diversified work of developing jet and nuclear power plants 
.in the association with men whose creative ideas spark their own thinking 
.in the active encouragement they receive and the tangible recognition of their efforts, 
there is real satisfaction and opportunity. 
We invite you to investigate the challenge 


offered by the Aircraft Gas Turbine Division. 


Opportunities Exist in the Following Fields 
for Qualified, Experienced Personnel: 


CREATIVE MECH. DESIGN TESTING SERVO MECHANISMS 
STRESS ANALYSIS HEAT TRANSFER HYDRAULICS 
VIBRATION AND DAMPENING ENGINE AND REACTOR CONTROLS LUBRICATION 
AERODYNAMICS ELECTRONICS 

FLUID MECHANICS THERMODYNAMICS 


ANALYTICAL AND 
EXPERIMENTAL NUCLEAR DEVELOPMENT 


Do not apply, please, if your best 


kills are being used for vital defense work 


Positions available at West Lynn, Mass. and Lockland, Ohio. 
Please Send Resume to 
Department T-4 
Technical & Supervisory Personnel 
AIRCRAFT GAS TURBINE DIVISION 


GENERAL ELECTRIC 


P.O. BOX 196 CINCINNATI 15, OHIO 
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MODERN MASS PRODUCTION depends on a 
constant flow of component parts. Parts that 
once specified, can be forgotten. Dependability 
of supply, quality and exact tolerance must be 
taken for granted. That is how Thompson 
Products has earned its position as a leading 
source of precision parts for cars, buses, trucks, 


tractors, and industrial engines, 


Thompson engineering and Thompson produc- 
tion skills have been sharpened by the produc- 
tion of jet engine, radar and other defense equip- 
ment parts of almost unbelievable complexity, 


made to the closest tolerances known to industry. 


For engine performance you can take 


for granted: Coun ow Thompson 


All the techniques and skills gained are 


applied to other products, such as the cylinder 


sleeves illustrated, piston pins, valve seat in- 
serts and U-Flex piston rings. This means that 
every Thompson product assures maximum 


performance and dependability. 


If you need better engine products from a 
supplier you can depend on, write or phone 
Special Products Division, Thompson Products, 
Inc., 2196 Clarkwood, Cleveland 3, Ohio. You'll 
soon learn what leading manufacturers have 


known for 50 years—you can count on Thompson. 


SPECIAL PRODUCTS 
DIVISION 


2196 Clarkwood Rd. « Cleveland 3, Ohio 


Cylinder Industrial > = 


Sleeve Pump _ Valve Seat Insert U-Flex Piston Ring 
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UTO-LITE works to serve tractors, airplanes and _ boats. 
the nation’s needs in peace Their 40-year record of depend- 
and in defense. In 28 great Auto- able performance is summed up 
Lite plants from coast to coast, in the phrase, “You're Always 
Auto-Lite produces more than Richt With Auto-Lite.” 
400 products which are original 6 ; ssaestiarcacies 
equipment on many makes of THE ELECTRIC AUTO-LITE COMPANY 
America’s finest cars, trucks, Toledo 1, Ohio Toronto, Ontario 


f 


Spark Plugs - Fuel Pumps - Batteries - Bumpers - Generators - Speedometers 
Horns + Switches - Moulded Plastics - Speedometer Cable 
Starting Motors + Ignition Units - ential t Gauges + Windshield Wipers 
eT eM Ce) To 
Window Lifts - Metal Fabricated Assemblies - Zinc & Aluminum Base Die Casting: 


SAE JOURNAL, JUNE, 1952 





TOUGHNESS 


For a specific condition...or a 
combination of requirements 
NI-RESIST offers a ready solution 


Mecuanicatty Simitar To Gray Iron, and resembling 
austenitic stainless steel in many characteristics, N1-Resist“ 
provides a unique combination of properties at moderate 
cost... 

Nr-Resist has good resistance to corrosive attacks of acids, 
alkalies and salts. In 5% sulfuric acid, for example, N1-Resis1 
outlasts east iron 100 to 1. 

WorK-HARDENING CHARACTERISTICS combined with thor- 
ough graphite distribution make Ni-Resist ideal for metal- 
to-metal wear service. 

Ni-Resist of normal hardness machines like 200 BHN 
gray iron and is readily weldable. 

NrResist shows up to 10 times better scaling resistance, 
and up to 12 times better growth resistance than plain iron 
at temperatures up to 1500° F. 

N1-Resist has high specific electrical resistance. (140 micro 
ohms /cm*) 

THERMAL EXPANSION may be controlled from 60% higher 
than that of plain iron to a low approximating that of Invar. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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MACHINABILITY 


MAGNETIC AND 
ELECTRICAL PROPERTIES 


EROSION AND ABRASION 


CONTROLLED 
EXPANSION 


: . 
oO 4 
é } 
Se al 


RESISTANCE 


Severat I'ypes Or Ni-Resist are available to meet a variety 
of industrial demands. Get full information . . . mail coupon 
now. 

At the present time, the bulk of. the nickel produced is 
being diverted to defense. Through application to the appro- 
priate authorities, nickel is obtainable for the production of 
Ni-Resist for many end uses in defense and defense sup- 
porting industries. There are authorized foundries, from 
coast to coast, equipped to quote you on Ni-Resist castings 


in all common forms and shapes. 


The International Nickel Company, Inc 


Dept. SAEJ, 67 Wall St., New York 5, N.Y. 


Please send me booklets entitled, ‘Engineer 
ing Properties and Applications of Ni-Resist, 
and, ‘Buyers’ Guide for Ni-Resist Castings.” 


Name 

Company 

Address 

City State 


67 WALL STREET 
NEW YORK 5, N.Y 
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(Great names in the 
Automotive Industry 


HUGH CHALMERS 


em 


< 
mae. 


MONROE —tne GREAT NAME IN SHOCK ABSORBERS 


Fogether with better highways, improved ride control devices have greatly 
smoothed travel for America’s autos, trucks and buses during the last half 
century. Monroe has pioneered in developing the best ride control products 
—shock absorbers, sway bars, struts and molded rubber parts. Today, Monroe 
ride control products are top choice among America’s automotive engineers. 

Monroe Shock Absorbers are standard 

equipment on more makes of new cars 


than any other brand of shock absorber 


te eS 


Monroe, Mich. — World's Largest Maker of Ride Control Products 
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One way to make sure that a truck, bus or 
farm tractor has a reserve of depend- 
ability is to equip it with a Clark trans- 
mission. This has been true for a 
quarter-century — and it's well 

worth thorough consideration 

when your plansinvolve power 
transmission problems. It's 


EE good business to work with 
Clark. 






Turn and see reverse 
side for more about 
CLARK products 


CLARK EQUIPMENT COMPANY, Buchanan, 


Other Plants: BATTLE CREEK AND JACKSON, MICHIGAN 














CLARK Fork TRUCKS 


Ua ee) ED ee Ets 









INDUSTRIAL TRUCK DIVISION + CLARK EQUIPMENT COMPANY + BATTLE CREEK, MICHIGAN 


] Basic Facts [) Movie Digest () Sofety Saves Material Handling News 


Name 
Firm Name 
Address 


City 





AUTHORIZED CLARK INDUSTRIAL TRUCK PARTS AND SERVICE STATIONS IN STRATEGIC LOCATIONS 


SHOWS SURFACE DETAILS. This Faxfhlm® 
projection of a cylinder bore treated with 
Lubrite shows crystal size and coverage. Test 
requires only one minute to make. Special 
transparent plastic film is pressed against 
test surface, removed and mounted, then 
placed in special Faxfilm Projector for 
magnification of 30 or 100 times. Shows 
roughness, wear, grain, texture, and finish 
in minute detail. 


CHECKS WELDING TIMING. This Brush Ana 
lyzer consisting of a-c amplifier, d-c ampli- 
fier and direct-writing oscillograph is used 
by Taylor-Winfield Corporation to check the 
current and timing calibration of each spot 
welder before shipment. By observing wave 
shapes the inspectors calibrate controls 
quickly and accurately. 


0 
te 


raion 


PLAYS BACK’ TRANSIENTS The Brush Tran- 
sient Recorder is designed to record and 
graphically show transient phenomena of 
\% second or less. This instrument records 
transients on tape, then reproduces them 
for visual analysis by an oscilloscope. Signals 
can be shown complete, or expanded on 
the screen to show detail. Electrical tran- 
sients, such as brief spot welder current surges, 
or other transients which can be converted 
into electrical impulses can be studied. 


For catalog describing these Brush 
instruments, write The Brush Devel- 
opment Company, Dept. P-30, 3405 
Perkins Avenue, Cleveland 14, Ohio. 
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study dynamic conditions 
with a BRUSH ANALYZER! 


@ Testing of parts and structures in actual operation is greatly 
simplified with the Brush Strain Analyzer. 


Here, an engineer studies operating stresses in a diesel engine. 
Bonded electric strain gages “pick up” the signal, which is then 
amplified in the Brush Universal Amplifier, and recorded by the Brush 
Direct-writing Oscillograph. The recorded chart, which is immediately 
available, eliminates hours of plotting and testing time. 


With use of a resistance-sensitive pick-up, the Brush Strain Analyzer 
provides a complete package unit for obtaining permanent records 
of torque, strain, vibration, pressure, and other variables. 

Use versatile Brush Recording Analyzers to help solve your problems, 
and save your time. Brush representatives are located throughout the 
U. S. In Canada: A. C. Wickman, Ltd., P. O. Box 9, Station N, Toronto. 


For catalog describing Brush instruments and their applications, write The 
Brush Development Company, Dept. P-30, 3405 Perkins Ave., Cleveland 14, Ohio. 


PUT IT [IN WRITING WITH A BRUSH 


" Bruaah 


DEVELOPMENT COMPANY 


RECORDING ANALYZER 


Piezoelectric Crystals and Ceramics 
Magnetic Recording Equipment 
Acoustic Devices 

Ultrasonics 

Industrial & Research instruments 
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Koppers expands service 


on American Hammered 


Industrial and Aircraft Piston Rings 


B* ausE of the sale of its auto { large foundry equipped for b 


motive replacement piston static and centrifugal casting 
ring business Koppers now ts in a modern heat-treating plant ne of 
position to further increase its the largest and most up-to-date chromt 
leadership in piston and sealing um plating plants modern ma- 
rings for aircraft, general indus- chine shops an efficient engine test 
trial, marine, commercial engine, laboratory ...a modern and complete 


railroad and oil field applications piston ring research laboratory 


To present and prospective users 
"" xis aber In industrial and aviation rings, 


of Koppers American Hammered American Hammered means Kop- 


Industrial Rings, this means in 
pers builders of engineered 


creased ¢ REPErersny Sel vece, products for industry 

through concentrated attention to 

the solution of industrial and Write, wire or phone us for the 
aviation ring problems, and right answer to your piston or 
greater production ca sealing ring problems, 
pacity for both origi today. Koppers Com 


nal equipment and r a PANY, INc., Piston Ring 


placement rings. Out Department, 1526 Ham 


available manufactur KOPPERS burg Street, Baltimore 
ing facilities include ww 3, Maryland 


Koppers American Hammered 


Industrial Piston Rings 


Only KOPPERS can furnish K-Spun and Porous Chrome! 
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EQUIPMENT 


Yesterdays Best 


isnt good enough — 


This is the fast-moving age of technical advancement. 
New efficiency — new methods—new quality — are 
frequently born overnight. 


Keeping abreast of latest engineering and manufac- 
turing developments has made AC one of the largest 
builders of good equipment units—has made AC 


ADAPTERS (Drive) 
Cae et rd 
Pe R Pt Se ee leg 
ERS (Combination) AM- 
METERS BREATHERS 
(Crankcase) bt ets 
ator Pressure) FLEXIBLE 
PU tame tt) 1 eS) at) 35 
le 
PUMPS (Combination) iat i 
FILTERS & STRAINERS GASOLINE 
STRAINERS GAUGES—AIR 
(Pressure) GAUGES—GASOLINE 
GAUGES—OlL (Pressure) GAUGES 
—TEMPERATURE (Water, Oi!) Ol 
FILTERS (Lube) te ee 
ment) SPARK PLUGS SPEEDOMETERS 
TACHOMETERS ae 
tt) PSS Me lt 


GM 
DIVISION ES 


Ac SPARK PLUG 
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AT BESPEAK Q 


YP 


f r~ 


products of great value to over 300 manufacturers. 


Possibly one or more of AC's quality equipment units 
would benefit your product, too. It would be time 
well spent to discuss your problem with an AC 
representative. Address your inquiry to the nearest 
AC office listed below. 


QUALITY 
PRODUCTS 


1300 North Dort Hy 
Flint 2, Michigan 


ie el] 
Detroit 2, Michigan 


Ue al] 
Chicago 1, Illinois 


GENERAL MOTORS CORPORATION 





T 
| 
| 
v 
; 
Cy 


For versatility i in FORCE MEASUREMENT 


reenact =m ee a +H 


C] » the HAGAN i 
iOpen IF RUSIORG_ 


a 


er The Hagan THRUSTORQ translates a force or weight 
into a pneumatic signal pressure. This pressure reports 
the force or weight accurately and dependably to in- 
dicating or recording instruments, or to an automatic 
control system. 


Some typical applications of 

Hagan THRUSTORQ include: 

® testing piston rings 

® jet engine thrust measurement 
rocket thrust measurement 
spring testing machines 
automatic batch weighing 


dynamometer testing of electric motors, hydraulic 
pumps or internal combustion engines 


HAGAN THRUSTORQ / arte 


measuring thrust and torque Wy a BUROMIN 


CALGON 
| For information about the application of 
Hagan THRUSTORQ to your particular problems, 
ir write to Hagan Corporation, 
a Pad Hagan Building, Pittsburgh 30, Pa. 
—_——- — 
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». 
igured on a straight mile s-Pemgalion basis, the best records 
in the 1415-mile Mobilgas Econ ~Run for 1952 were 


made by 10 stock automobiles equipp@@iqygh B-W" Over- 
drive. On a ton-mile basis, the grand sweepsti ner 
every year from the start of this annual contest supervi§s 
by the AAA has been equipped with this famous B-W 
transmission unit. Offered on many leading makes of cars, 
B-W Overdrive cuts engine revolutions 30% gives up 
to 4 miles ‘free’ in every 10 

Made by B-W’s Warner Gear Division, B-W Overdrive is 
an outstanding example of Borg-Warner’s “design it bet- 
ter, make it better” policy . typical of the advanced 
engineering and precision production with which Borg 


Warner serves the automotive industry. 


B-W engineering makes it work 
B-W production makes it available 


Almost every American benefits every day from the 185 products made by B OR, G -WARNER 


Lehtonen) THESE UNITS FORM BORG-WARNER, Executive Offices, Chicago: BORG & BECK 
BORG-WARNER INTERNATIONAL ¢ BORG-WARNER SERVICE PARTS © CALUMET STEEL 
DETROIT GEAR « DETROIT VAPOR STOVE e FRANKLIN STEEL e¢ INGERSOLL PRODUCTS 
INGERSOLL STEEL ¢ LONG MANUFACTURING ¢ LONG MANUFACTURING CO.,LTD. « MARBON 
MARVEL-SCHEBLER PRODUCTS + MECHANICS UNIVERSAL JOINT «© MORSE CHAIN 
MORSE CHAIN CO.,LTD. « NORGE « NORGE-HEAT + PESCO PRODUCTS + ROCKFORD CLUTCH 
SPRING DIVISION »« WARNER AUTOMOTIVE PARTS »* WARNER GEAR « WARNER GEAR CO.,LTD 





7 Nae a LTE 


PRODUCTION TS ed 


@ “We're a typical American manufacturing plant 

that switched to STANDARD X-WASHERS. 

Maybe it was an ad in one of the trade magazines 

that started the word around the plant... maybe 

one of the boys saw the X-Washers on another 

product. No ‘matter how it started though, the 

' word got around fast that we could make bigger 

360° ENCLOSURE REMOVING profits and sturdier products by using STAND- 


EASY TO — To 
pp PB be art tat eck ARD X-WASHERS. 


Better check your fastener neeas, “That note in the suggestion box was a good one. 


now! Chances are you'll find STAND- 
“es, we use STANDARD X-WASHERS ,and 
ARD X-WASHERS and PINS con Yes, we use NDAR now, ane 


help cut your production costs and we're making more profits from faster, lower-cost 


build your profits, too! production, and we're pleasing more customers with 


better constructed products.”’ 
Write for STANDARD’S Detailed Bulletin Today! 


% 7 A ca 2 A io D UC Peale 
510 NORTH CAPITOL AVE. + INDIANAPOLIS 4, INDIANA 
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INAW Myorouie 
POWER STEERING | 


*Now on 1952 model Oldsmobiles, 
Buicks and Cadillacs 


Saginaw hydraulic power steering is in the news! 
Recently, the general public caught its first glimpse of 
this wonderful new device on passenger cars. Shown 
on 1952 model Oldsmobiles, Buicks and Cadillacs in 
showrooms across the country, it captured the imagina- 
tion of the public. Thousands tried it—and approved 
of what they found. For “there is no steering like 
power steering ... and no power steering like Saginaw 
hydraulic power steering.” 


Already Saginaw power steering has proved its value 

proved it on thousands of commercial vehicles 
since it was introduced in 1939 to make the steering 
of heavy-duty trucks and buses easier and safer. And 
during World War II many of America’s giant tanks 
were Saginaw equipped. 


Saginaw power steering can be easily adapted to any 
make or model automobile, and Saginaw engineers 
are available to work with car manufacturers at any 


time on new applications. , 


Remarkably simple in design, Saginaw power steering 
has fewer moving parts, fewer parts in all. “Wheel 
pull” is easily adjusted to the individual requirements 
of any car. 


Write Saginaw Steering Gear Division of General 
Motors for full details. 


e 
IF IT'S EASY TO STEER...IT'S A SAGINAW GEAR 


STEERING GEAR DIVISION 


General Motors Corporation, Saginaw, Michigan 
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dus thie... 


Saginaw’s hydraulic power 
steering gear gives a tre- 
mendous lift to driving 
ease. A hydraulic booster 
does the work ... replaces 
driver effort with power 
steering. 


Saginaw’'s recirculating 
ball steering gear provides 
almost frictionless opera- 
tion that no other type of 
gear can equal. This prin- 
ciple has been proved on 
over a million automotive 
steering gears. 


£9086 Ce... 


Parking is a simple matter 
in a car equipped with 
Saginaw power steering 
The smallest woman can 
spin the wheel of the big 
gest car with finger-tip 
ease. 


*Optional equipment at extra cost 


STEERING GEAR ASSEMBLIES 

STEERING LINKAGE ASSEMBLIES 
@ PROPELLER SHAFTS © DIESEL 
ENGINE AND AIRCRAFT PARTS 
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Dots Yow Tush Move Soba Opal? 


CARBURETORS 


In the practical field of commercial transportation, product preference is 
determined solely on performance. Nothing contributes more to the 
achievement of this desirable end than efficient carburetion. You can be 
sure that manufacturers whose vehicles are equipped with Zenith, the 
leader in the field of heavy duty carburetion, have measured carburetion 
costs in lasting terms rather than initial expense. Zenith’s rugged con- 
struction, strong idling, freedom from stalling and response to every 
power demand gives any commercial vehicle added sales appeal. It pays 
to specify Zenith —the engineers’ choice for trouble-free operation. 


ZENITH CARBURETOR DIVISION OF 


696 Hart Avenue - Detroit 14, Michigan imeatean enasenanes 


Export Seles: Bendix international Division, 72 Fifth Avenue, New York 11, N. Y. 
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STEEL OIL RING 


Now Better Than Ever! 


NEW: Chrome-faced 
rails for double mileage! 


NEW: Granosealed rail 
sides for greater Flexibility! 


The only ring with the 
FULL-FLOW SPRING! 


Repeatedly proved best for 
Oll CONTROL 


EVEN IN 


; ‘ BADLY T. 
Note Mechanical Be Ee JAP ERED 


interruptions OUT-OF-ROUND BORES 


> This cross-section micro 
RCTs eS . 
a ae ctor . & e CAN'T BLOCK ANy PISTON 
e ee “A y On Noeees 
CAN'T BLO 
- CK ANY 
SLOTS! RING 


@ TWICE THE USUAL BEARING 
AREA fo, easier 


Startin 
and longer life! 9 


All rings in KromeX RING SETS are beveled 


tapered, or finished to thread-line contact for 
quick seating and blow-by control 


A PREMIUM SET FOR LATE-MODEL CARS AND TRUCKS! 
SEALED POWER CORPORATION, MUSKEGON, MICHIGAN 


Sealed Power Piston Rings 


PISTONS © CYLINDER SLEEVES 


Sole manufacturers of KromeX Ring Sets, MD-5O Steel Oil Ring, Full-Flow Spring, and GI-60 Groove inserts 
Leading producer of Automatic Transmission Rings and Non-Spin Oil Rings 
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Super-Fine “B" Fiber insu- 
lates motorcars against heat, 
cold, noise. Lightweight; 
low moisture absorption; 
easily installed. Standard 


widths, 18”, 24°, 36”, 72”. 


On your production line... 


L-O-F Fiber-Glass—like safety glass— 


delivered when you want it 


S A MAJOR supplier to the automotive industry, 

Libbey‘Owens:Ford knows the importance 

of always meeting your schedules. Now, we are 

applying this knowledge of your production prob- 

lems to supplying L-O-F Fiber-Glass insulation 
right on time. 


L:O-F Super:Fine Fiber-Glass is ideally suited 
for insulating the top, dash, front quarters, fire 


On Schedule 


wall, hood, and package tray against sound, 
heat. And you can count on Libbey:Owens: Ford’s 
insistence on high standards to produce top- 
quality insulation. 


For a reliable answer to your insulating needs, 
look to Libbey-Owens’Ford to supply you with 
Fiber-Glass promptly and to your specifications. 

If you’d like to talk about uses of Fiber-Glass 
in the automotive field, call L:O-F’s Detroit 
office, 610 Fisher Building, Trinity 5-0080. Or 
write, wire or phone Libbey’Owens:Ford, Dept. 
F-G 662, Nicholas Building, Toledo 3, Ohio. 


LIBBEY-OWENS-FORD GLASS COMPANY 


FIBER-GLASS DIVISION 


FIBER:-GLASS 
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BASIC BLECTRONIC CIRCUIT 
FOR AUTOMATIC SPEED CONTROL 


Cr ot 


tor 


SARALIL 


Get Your Copy of 
TCA fo We yl ert) 


Pp ” 
| 14-page bulletin describes in non- 
technical terms the basic electronic circuit employed CONTENTS 


in the control of Dynamatic Eddy Current equipment Elements of the Dynamatic Drive 
Description of Electronic Control 
Special Control Circuits 
Pre-set Multiple Speeds 
Threading 
the operation and maintenance of Dynamatic Devices Inching or Jogging 
; Controlled Acceleration 
or control equipment. Torque Limit 
Eddy Current Braking 
The text is thoroughly illustrated with simplified Mutuatrol 
. Cascading 
hook-up diagrams. If you are interested in modern magn eran of Processing 
vipment 
electronic speed control, write for your copy. Parallel Excitation Controls 


cael 
YNAMATI[ CORPORATION - sscszs 
— one 


Subsidiary of EATON MANUFACTURING COMPANY, cleveland, Ohio 


Dynamometers ° Oil Well Draw-Works Brakes ° Adjustable-Speed Couplings ° Eddy-Current Brakes 
Ajusto-Spedes . Shovel Clutches ° Press Drives ° Lift Truck Clutches ’ Electronic Controls 


—power couplings, drives, brakes. The information 


presented will be of interest to anyone engaged in 
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PATENTED 


Model 53 Kiozure Oil Seal—an 
efficient general purpose seal for 
high speeds. Also many other 
models. Complete range of sizes 


KLOZURE* 
GARLOCK KLOzURE Oil Seals are tough and 
Ol L S EA LS durable. They resist oil and heat; keep dust, 


dirt and water out of the bearings—and 
keep oil and grease in. They give superior 
For All performance on high or low shaft speeds. 
The KLOzuRE sealing ring stays firm and 
resilient even after long service. For depend- 


Types of . ability, eficiency and economy, protect 


your bearings with GARLOCK KLOZUREs. 


Bearings 


* REGISTERED TRADEMARK 


THE GARLOCK PACKING COMPANY, PALMYRA, N, Y. 
In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 
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Specialists in the Art of Keeping Cool 


Balancing the engine cooling system calls for exact specification of radiator design and capacity. 


Long radiators provide many of the leading vehicle manufacturers with 
the answer to this vital problem. As specialists, we provide the widest possible range of radiator 


capacities and designs. 


This is our fiftieth year of radiator production. We offer our engineering and 
manufacturing experience—matching 

nearly the entire life of the automotive 

industry —to the manufacturer 

with problems of engine heat exchange. 


fs PI 
H Ce a 


LONG MANUFACTURING DIVISION @) BR] G 


Borg-Warner Corporation 
DETROIT 12, and WINDSOR, ONT. OSS UO Re ae a ek 
LT GL a 
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The Piper Pacer, 


aa Ae (ey VC 


Al i, ((( y p BRS 


Lycoming powers 
the Beech Twin Bonc 


W's Lycoming power 


% ” fills the ai ee 
its “song s the air eae 


The power that puts Piper, Beech, Aero-Commander 
Doman, and many other planes into the air offers to 


American industry numerous other applications. For 
many famous American 


wherever and however it is used. More than ever, it’s the aircraft makers call 
power of today, destined to be the power of the future. on Lycoming for 
precision production. 


this is air-cooled powel practi al, economical, dependable 


Whether such power offers possibilities for you, ot 
whether your need is precision machining, product 
development, or high-volume production—Lycoming 
offers extensive facilities and well-rounded experience. 


Whatever your problem—look to Lycoming! 


For a more complete story on Lycoming’s varied activities 
and facilities, write on your company letterhead for 


the interestingly illustrated booklet “Let’s Look at Lycoming 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES ¢ PRECISION-AND-VOLUME-MACHINE PARTS STEEL-PLATE FABRICATION 


Loox ro lycoM 1 NG: ‘mc min 


AKG ‘O 
BR » ¥YCOMIN cameos 47m 
~~ 
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Globe-Union Grids 


help make your customers “battery happy” 


— 

“NONSPILL” sofety vents | 
prevent acid spilling over 
—protect adjacent vehicle 

parts. | FLEXIBLE, rubber. 

—_— | mounted posts ab- 

} sorb shock, prevent 

battery leakage 

| and snapping of 

terminals. 


nO 


Sous.) 


oat 
scdst S 
vo 


io 


GLOBE-UNION GRID features 

combine to assure longer 

plate life and high battery 

capacity. They are cast from 

pure, laboratory-checked lead 

= | and are scientifically alloyed 

with antimony for rugged 

durability. V-shaped interlocking construction 

holds active material more securely. Pebble 

coating of grid bars provides a stronger bond 

with the super-active oxides. Life-lengthening 

balance is built in by giving extra thickness 

to the positive grids. Corrosion is minimized 

because virtually all of the grid is covered 

with active material. The fougher, stronger 

Globe-Union grid maintains a uniform flow of 
current through the mass of active oxides. 


HIGH - POROSITY sepa- 
rators permit quick 


If it's engineered and made MILE ‘elease of power. 
Fo by Globe Union— it's RIGHT 
FROM THE 


6” SAN 


e a 
\ 
\ 3 CHEMICALLY SET 


\ 
> \ plates promote more | 
Globe-Union builds quality batteries for ; 7 power, prolong bat 
original equipment and for mass mer ‘ - tery performance. } 
a - j 


chondising under the trode names of \ 


GLOBE SPINNING POWER and leading 


GLOBE-UNION INC. MILWAUKEE 1, WISCONSIN 


a 


A 


Battery Production Plants At: ATLANTA, GA. @ BOSTON, MASS. ® CINCINNATI, O. @ DALLAS, TEXAS © EMPORIA, KANS. ® HASTINGS-ON.HUDSON, 


N. Y. © LOS ANGELES, CALIF. © MEMPHIS, TENN. © MINERAL RIDGE. O. © OREGON CITY, ORE. © PHILADELPHIA, PA. © REIDSVILLE, N. 
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QUALITY BEARINGS 


step up performance of rugged earth movers! 


It’s difficult to find a type of equip- 
ment that places more wear and 
tear on bearings than today’s 
giant earth movers! Bower Spher- 

bearings, because they 
are built to such high quality 


BEARINGS 
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A thousand 
profit 
possibilities 

els) 


COILS 
e); 


If you require copper, brass or nickel in your products, SyVeneer (lad 
Metals are made for you! A core of steel comprises 70 to 90% of the total 
strip thickness, and your selid non-ferrous metal is bonded inseparably tu 
one or both sides of the steel. You get your metal where it counts——the rest 
is Saved for defense! Reach toward better fabrication profit 


the SuVeneer Clad Metal facts, today 


Superior Steel 
CORPORATION 
CARNEGIE, PENNSYLVANIA 


All the facilities, equipment and re- 


sources of the Bunting Brass & Bronze 
Company are created to serve the buyer 
as well as to manufacture a product. Ask 


any Bunting customer. 


THE BUNTING BRASS & BRONZE COMPANY * TOLEDO 1, OHIO.* BRANCHES IN PRINCIPAL CITIES 
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d wae 
Oe 


P = 
cA dependable view source on re Wi ps 
TO HELP YOU SOLVE YOUR SPECIALIZED ELECTRICAL 
bindrieai eae ee CML La apy) 


oe 


PRODUCTS, Le 18 EAST 18th STREET, CHICAGO 16, ILLINOIS 


oremost with ccurate onnector ystems 
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ARMY HIGH SPEED TRAC- 
ToR. A powerful, heavy 
duty 38-ton mover devel 
oped for the military by 
Allis-Chalmers. South Wind 
“winterized.” A078" heater 
keeps frost off the wind 
shield freezing cold out 
side the cab 


NEWEST ARMY VEHICLES 
“WINTERIZED” 


AGAINST SUB-ZERO COLD 


Amazing New Military Heater Keeps 
Vehicles Warm Even at 70 Below! 


Now ready to roll. Specially equipped to keep rolling under the severest 
weather conditions! These new Army vehicles boast increased personnel 
comfort, greater efficiency in sub-zero cold—all the results of an amazing 
new military heater: the South Wind “978.” 

Simplified in design. Compact. This rugged forced air heater preheats, 
heats, and defrosts in any type of military vehicle —in temperatures as 
low as 70° below zero. Dependably safe because the combustion air 
system is completely separated from the ventilating air stream. Always 
fast acting because warm air circulation doesn't depend on engine heat 
or engine operation 

Built to Army Ordnance specifications, the “978” has been standard 
iaed by the Army for its winterization program. And because of its many 
exclusive advantages, promises to be influential in fashioning future 


designs for commercial car heating, too 


ACT NOW: Find out how this revolutionary new “978” military heater 
can effectively answer your vehicle heating and engine pre-heating 
requirements, Get the experienced counsel of a trained field engineer. 
Wire, write or phone Stewart-Warner Corporation, South Wind Divi- 


sion, 1514 Drover Street, Indianapolis 7, Indiana. Do it today. 


STEWART-WARNER 


PERSONNEL HEATING = 


ENGINE AND EQUIPMENT PRE-HEATING 
WINDSHIELD DEFROSTING 


MIGHTY MOVER. The Army M4, 18-ton heated high speed 
tractor. A South Wind “978” heater dependably introduces 
fresh air to keep windshields completely frost-free, cab and 


personnel comfortably warm 


SELF-PROPELLED artillery. New M41 Motor Carriage with 
155mm. Howitzer. Equipped with two South Wind “978’s” for 


personnel heating, and for heating gun components 





£ ‘ly Not One at aTime 
) But All 


Formerly, it was like putting on a glove —in sections. Seven separate 
synthetic rings had to be inserted in 7 ports in the hydraulic control 
mechanism, the heart of the automatic transmission. 

The obvious answer called for a synthetic rubber gasket with the 
7 square-shoulder rings molded integral with a wide flange, and 
located exactly opposite each port — so that all seven rings could 
be installed simultaneously. 

Producing this special packing, with a 
wide flange held to .030” + .005”, was one 
of those “impossible” molding operations 
that merely takes a little longer. 

The result is a typical example of how 
G&K-INTERNATIONAL engineering and 
manufacturing are helping industry solve 
problems in pneumatic and hydraulic pack- 


ings applications, 


Photograph shows molded 
gasket enlarged about 30% 


Leather and synthetic packings 


GRATON 


KNIGHT 
185) 


GRATON & KNIGHT COMPANY INTERNATIONAL PACKINGS CORPORATION 
Worcester 4, Mass. Bristol, New Hampshire 
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The Y ng heavy-duty radiat« 
shown on the right is used on the 
Austin-Western Master 99 
Power Grader. These Young Ro 
diators are built to give depend 


able service under all conditions 


The Austin-Western Co., Aurora, IIl., manufactur- 
ers of heavy-duty earth-moving machinery, rely 
upon Young radiators. These radiators maintain 
optimum engine cooling under heaviest loads and 
are built to withstand the severe shocks and strains. 
Young engineers have designed extra-large cool- 
ing capacity by proper selection of unique Young 
core section coupled with large volume tanks. This 
large volume tank provides a reserve water supply 
where equipment works at high altitudes, at high 
temperatures, or where local water is impure or 
scarce. The removable core simplifies all service 
and maintenance, especially important in export 
sales. For heavy-duty radiators that stay “on-the- 
job” year after year, a Young Sales Engineer wiil 
recommend the specific unit required. 


= 
aoe 
YEARS OF \ 
PROGRESS | 


HEAT TRANSFER 
Sucinteaine 


Heat Transfer Products for Avtomo- 
tive and Industrial Applications. 


Heating, Cooling, Air Conditioning 
Products for Home and Industry. 


LL” wal 


YOUNG RADIATOR COMPANY 


Dest. 112-F @ RAC'NE, WISCONSIN 
Factories at Racine, Wisconsin and Mattoon Iilinols 


The California Institute of Technology 
JET PROPULSION LABORATORY 
Pasadena, California 


has several openings in the following engineering fields 


Engineering Analysis 
Aerodynamics 
Aerodynamic Heating 
Heat Transfer 
Thermodynamics 
Dynamics 
Structural Studies 
Statistical Studies 


Preliminary Design 

Structural Design 

Propulsion System Development 

Test Engineers—Wind Tannel 
Experienced in supersenic 
wind-tunnel tests desirable 


Excellent opportunity exists te learn all phases related 
to missiles, rockets and wind tunnel test operations. Apply 
giving details pertaining to academic background and work 
experience to 


JET PROPULSION LABORATORY 
4800 Oak Crove Drive Pasadena 2, California 


WANTED 


Mechanical Engineer with rubber background, for 


liaison and engineering work in rubber technology. 


Good opportunity with growing research organiza- 


tion. 


Address Southwest Research Institute 
$500 A Culebra Road 
San Antonio, Texas 


aA 


TRACING CLOTH FOR HARD PENCILS 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distinguished by its 
special dull drawing surface, on 
which hard pencils can be used, 
giving clean, sharp, opoque, non- 
smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting 
prints of the finest lines. It resists 
the effects of time and wear, and aaa) 
does not become brittle or opaque. eee ic 

™ Imperial Pencil Tracing Cloth is B CLOTH 
right for ink drawings as well. £ 


SOLD BY EADING STATIONERY ANT RAWIN ma ar} 
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Vv anced metall 
anized productio® 
foundry ' so ote 


hi ghest 


CAMPBELL, WYANT 8 0 


s in Muskego" 


Foundrie 





DIVISIONS | 


When you want os 


MECHANICAL SPRINGS | Sata 


i x ni 
designed to fit | 


your job to a“T” 


PLANTS: Allegan, Mich. - Gary, Ind. - Chelsea, Mich. 

Chicago, Ill. - Logansport, Ind. + Coraopolis, Pa. 

Newton Falls, Ohio + Detroit, Mich. - New Castle, Pa. 
Los Angeles, Calif. + Trenton, N. J. 


DISTRICT OFFICES: 1600 Fisher Bidg., Detroit, Mich. 
7035 West 65th St., Chicago, Ill. 


RESEARCH LABORATORY: Coraopolis, Pa. 
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You can thank RAMSEY [: IGINEERING 


for making egg-shaped holes serve as ROUND ONES...in car engines ! 


All America profits from an industrial “success story” in 
mass production. 


This story began 30 years ago. It all started because of 
the surprising fact that in those days when the round cyl- 
inders in a car engine began to wear, they wore egg shaped. 


Ramsey met that need with the Ramco Spring Inner-Ring. 
It did the job. Egg-shaped cylinder holes could be made 
to function almost like new, inexpensively! 


A need was answered, Mass production at Ramsey began. 
Today, the demand for Ramco Piston Rings, embodying 
the Ramco Spring Inner-Ring—as well as for the many 
allied Ramsey Products for industrial and car factory 


Makers of Ramco 10-Up Piston Rings, Ramco Inner-Rings, 

Ramco Piston Skirt Stabilizers. Seal-Tite and Oil-Tyte Piston Rings, 
Spirolox Retaining Rings, Spiro-Sea! Grease Seals and 

Dust Seals, and special rings for Automotive and Industrial Application. 
Factories: St. Louis ond Sullivan, Mo.; Fruitport, Mich.; 

Toronto, Conada. Ramsey Corporation, Genera! Offices 

St. Louis 8, Missouri, a Subsidiary of Thompson Products, inc. 


use—calls for mass production by the tens of millions 
each year from 5 Ramsey manufacturing plants. 


These mass production economies have enabled Ramsey 
Engineering to constantly invest time and money in the 
development of new, special, patented machinery, This 
exclusive Ramsey machinery not only produces rings 
faster and at lower cost...but also with extra precision, 


That is why you can thank Ramsey Engineering for mak- 
ing egg-shaped holes serve as round ones, The resulting 
mass production is being reflected, year after year, in 
ever-higher precision standards for every product manu- 
factured by the Ramsey Corporation. 


Corpp 


— 
ab RINGS 


RETAINING RINGS 


SETTING NEW AND HIGHER STANDARDS FOR HARNESSING ENERGY TO MAKE ENGINES AND MACHINES BETTER SERVE AMERICA 


G-5844 





Severe Shock Loads 
UNC 
Tae Ta F 


® Drop forges, various types of presses, headers, breakers and 
crushing machinery impose shock loads in one direction, 
severely testing the capacity of a bearing to resist fatigue and 
permanent set. Rollway Solid Cylindrical Roller Bearings 
afford the elastic limits and the high fatigue values to take 
these highly localized stresses in stride. 


That’s because Rollways are made right. They provide more 
metal to carry the load . . . maintain long line contact with 
the race. 


Right-angle loading reduces unit pressures. Right-angle true- 
ness reduces wear, heat, noise. 


Our Complete engineering and metallurgical serv- 
ices will gladly work with you on your problems. 
Simply write or wire any sales office. No cost. No 


obligation. Rollway Bearing Co., Inc., Syracuse, N.Y. 


SALES OFFICES 
Syracuse Chicago 
Cleveland Pittsburgh 


Houston Detroit 
aka - oa B E A i | i. F 5 
Philadelphia Toronto 


Complete Line of Radial and Thrust Cylindrical Roller Bearings 
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THESE EARTHMOVER TIRES ARE 
GOING TO NEED A SPECIAL 
VALVE IF WE'RE TO MAKE 


ALLEY. ILL MAKETHIS 
> MY NEXT JOB. 


REG. U.S. PAT. OFF 
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MY EXPERIENCE PROVES SCHRADER 
DO ANYTHING TO HELP US IMPROVE 
OUR TIRES. LETS CALL THEM IN 
AND CHECK 


WHAT ‘LL THEY 
cost ? 


And so the large bore valves were born. The 
initial development led to a whole new line 
of special tire valves and accessories which 
are now available for general use. 

This is but one example of how Schrader spe- 
cializes in service...moves quickly to develop 
new tire valves to meet new tire problems. 


A. SCHRADER’S SON, BROOKLYN 17, N. Y. 


Division of Scovill Manufacturing Company, Incorporated 


FIRST NAME IN TIRE VALVES 
FOR ORIGINAL EQUIPMENT AND REPLACEMENT 
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PVata ala 


Ca ee a B 


Leading stainless steel fabricator for the aircraft 
and aircraft engine industries 


2 Consult Ryan on high-temperature metallurgy and ceramics 


EXHAUST SYSTEMS 


- 


At 
cB 


SCM TUT Tg 1S 


RYAN AERONAUTICAL COMPANY 


LINDBERGH FIELD, SAN DIEGO, CALIFORNIA 
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LUBRICATION. 


sb 


| 


The unique design of the Torrington Needle Bearing 
minimizes lubrication problems. The turned-in lips of 
the outer shell retain a large reservoir of oil and grease. 
And the full complement of small diameter rollers 
carries a thin lubricating film to all bearing contact 
surfaces. In some applications, the original lubricant 
will last for the life of the product. 

Have you considered this and other Needle Bearing 
advantages—such as high radial load capacity, light 
weight and compact size—in terms of your product? 
Torrington engineers will welcome the opportunity to 
give you full details. 

THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind, 
District Offices and Distributors in Principal Cities 
of United States and Canada 


TORRINGTON ////7// BEARINGS 


Needle «¢ Spherical Roller « Tapered Roller + Straight Roller + Ball «© Needle Rollers 
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Best Circuit Protection 
for the Short or Long Run 


Simple, foolproof Klixon Circuit Breakers, installed in all circuits, provide 
positive protection against overloads and shorts. And what's more, the pro- 
tection is permanent because Klixons need no replacements. 

Klixon Circuit Breakers never interfere with the normal operation of the 
circuit ... carry rated current without nuisance tripouts. They provide inter- 
mittent circuit operation enabling the driver to reach a repair station 
where the trouble can be remedied. 

Compact, unaffected by shock, vibration or motion, Klixon Breakers are 
available in a wide range of ratings in weatherproof and open cases.. 
automatic or manual reset types. 

Get the facts on Klixon protection today, write for information and 
samples. 


TYPICAL KLIXON CIRCUIT BREAKERS —————————____ LIxON 


SPENCER THERMOSTAT 
Division of Metals & Controls Corporation 
1506 FOREST ST., ATTLEBORO, MASS. 
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‘NOW FINGER-TIP STEERING! 


... with PESCO HYDRAULIC PUMPS 


Right now, many Americans are enjoying the thrill of hydrau- 
lic power steering for the first time. Complete and absolute 
control of the vehicle is obtained at all times . . . perfect 
safety, even on soft shoulders or in case of a blowout. Now, 
just the touch of a finger to the wheel, at any speed, and the 
vehicle responds surely and easily. 

Less driver fatigue and increased pay loads for truckers are 
just two of the many benefits of hydraulic power steering. 

Pesco engineers have worked hand in hand with automotive 
engineers in the development of a pump for this unit, which 
is one more in a long series of important developments in the 
field of pressurized power and controlled flow. 

Investigate the advantages of hydraulic power steering for 
the vehicles you manufacture. Perhaps Pesco’s experience can 
be helpful to you. Why not call us? 


4 4% n ee > >. 
/,.? ¢ 
f ¢ ” \ New Pesco Hydraulic Power Steering unit for 
@ o \ 


/ \ 


| 


PRODUCTS DIVISION BORG-WARNER CORPORATION 


ae . Sar - / 24700 NORTH MILES ROAD * BEDFORD, OHIO 
. © 
> 


\ 
. 9 
Ndue 


‘ 


passenger cars consists of pump and reservoir 
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Actual Tests Prove: 


Top Cylinder Bore Wear Test 


WEAR wilh 
Ar CLEANER AND bs a a 
ATH ARE 


LEANER AND 
mo on 
ruven? 


IT. 
wilt Ou BATH ‘ mm 5 Yunota @ 


RING WEAR WITH 
BATH AIR CLEANER 
AND WO O14 FILTER 


There was 95% less metal (by weight) There was 91% less increase in top bore There was 93% less wear (measured by 
worn from the bearings of the Fram-pro- diameter in the cylinders of the Fram- ring gap) on the rings of the Fram-pro- 
tected car protected car. tected car. 


IN DeExTER, MICHIGAN, continuing 
research studies prove significant sav- 
ings of engine life with the use of 
improved filter protection under high- 
concentration dust conditions. The 
charts above represent results obtained 
from recent tests using ordinary pro- 
tection (oil bath air cleaner and no 
oil filter) and heavy-duty protection 
Fram Carburetor Air Filter and Fram 
Oil & Motor Cleaner with Filcron 
Cartridge). New engines were used 
under identical controlled conditions 
for each phase of testing. Recent road 
tests and engine stand tests indicate 
° ° ° . . 
Important Notice to Automotive Engineers: ‘hese savings as representative of 
those obtainable under actual driving 
conditions. Your engines deserve Fram 
Protection. 


The facilities of the Fram Dust Tunnel are at your disposal for test- 
ing and study of operation under severe dust conditions. Write, wire 
or phone for complete details. Fram CoRPoRATION, Providence 16, 
R. 1., In Canada: J. C. Adams Co., Ltd., Toronto, Ontario. 


eee 


FRAM OIL & MOTOR CLEANERS vw FRAM FILCRON REPLACEMENT 
CARTRIDGES ye  FRAM CEL-PAK REPLACEMENT CARTRIDGES 
FRAM FILTRONIC REPLACEMENT CARTRIDGES ye FRAM CAR. 

BURETOR AIR FILTERS ye FRAM GASOLINE FILTERS ye FRAM | ee) | i ee 
CRANKCASE AIR FILTERS we FRAM POSITIVE CRANKCASE VEN- ee id See ar’ rs 
TILATORS ve FRAM RADIATOR & WATER CLEANERS w FRAM FUEL gg. as ~ 
OL FILTERS x FRAM INDUSTRIAL OIL AND FUEL FILTERS we FRAM ” 7 F E s 4 > 
SEPARATOR-FILTER FOR IMMISCIBLE LIQUIDS ye FRAM CUSTOM. 4 peng 


DESIGNED FILTERS FOR SPECIALIZED APPLICATIONS. 


Pe See 
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Today — besides pro- 

ducing more ready-to- 

install power packages 

than anyone else in the 
world — Rohr Aircrafts- 
men are making more than 
12,000 different parts for 
both commercial and military 


A segment of Rohr's Engi- atenent Rol nisin a 

neering Department — ready, aircraft. Rohr assembles these 

willing and able to serve you. ' 7 
into more than 840 products for 


Rohr customers. 


WORLD'S LARGEST PRODUCER 


OF READY -TO-INSTALL POWER PACKAGES 


FOR AIRPLANES ROHR 


AIRCRAFT CORPORATION 


in Chula Vista, California. ..9 miles from San Diego 
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AERONAUTICAL INFORMATION REPORTS 
AVAILABLE 


Aeronautical Information Report No. 3 entitled SURVEY OF OPERATING PRACTICES WITH PRO- 
PELLER ICE ELIMINATION EQUIPMENT (Issued 3/1/43) 


Aeronautical Information Report No. 4A entitled OXYGEN EQUIPMENT FOR AIRCRAFT (Issued 
2/1/49) 


Aeronautical Information Report No. 6 entitled OTL DILUTION AND COLD STARTING OF AIR- 
CRAFT ENGINES (Issued 11/1/45) 


Aeronautical Information Report No. 10 entitled DESIGN FEATURES FOR AUTOMATIC ENGINE 
POWER CONTROLS (Issued 9/1/44) 


Aeronautical Information Report No. 11 entitled TESTING OF AIRCRAFT ENGINE CARBURETORS 
(Issued 2/1/45) 

Aeronautical Information Report No. 13A entitled FINAL REPORT ON COLD STARTING OF RE- 
CIPROCATING AIRCRAFT ENGINES (Issued 10/1/51) 


Aeronautical Information Report No. 14 entitled PRELIMINARY TESTING OF HELICOPTER TRANS- 
MISSIONS AND DESIGN LIFE OF HELICOPTER TRANSMISSIONS (Issued 2/1/47) 


Aeronautical Information Report No. 15A entitled DESIRED CHARACTERISTICS FOR HELICOPTER 
WHEELS, TIRES AND BRAKES (Issued 3/15/51) 


Aeronautical Information Report No. 16 entitled DESIRABLE CHARACTERISTICS FOR HELICOPTER 
ENGINES (Issued 2/1/47) 


Aeronautical Information Report No. 17 entitled STRUCTURAL CHARACTERISTICS OF AIRCRAFT 
TUBING (Issued 3/1/48) 


Aeronautical Information Report No. 18 entitled PROPELLER SHAFT ENDS-DUAL ROTATION (En- 
gine Supplied Bearing) ‘(Issued 12/1/47) 


Aeronautical Information Report No. 19 entitled A CRITERIA FOR FATIGUE TESTING OF ROTOR 
BLADES (Issued 5/1/49) 


Aeronautical Information Report No. 20 entitled PRESSURE DIE CAST AIRCRAFT WHEELS AND 
BRAKES—QUALITY EVALUATION (Issued 10/1/49) 


Aeronautcial Information Report No. 21A entitled THE DEFINITION OF DESIGN LOAD CONDI- 
TIONS FOR THE HELICOPTER ROTOR (Issued 5/1/49) 


Aeronautical Information Report No. 22 entitled AIRPLANE AIR CONDITIONING ENGINEERING 
DATA, PART I, PROPERTIES OF THE ATMOSPHERE (Issued 8/1/48) 


Aeronautical Information Report No. 23 entitled AIRPLANE HEATING AND VENTILATING EQUIP- 
MENT, FLUID DYNAMICS (Issued 10/15/51) 


Aeronautical Information Report No. 25 entitled AIRPLANE AIR CONDITIONING ENGINEERING 
DATA: THERMODYNAMICS (Issued 3/15/51) 


Aeronautical Information Report No. 26 entitled No. 70-90, 80-100 AND 80L-100 PROPELLER SHAFT 
ENDS, DUAL ROTATION (Propeller Supplied Bearing) (Issued 5/1/49) 


Aeronautical Information Report No. 27 entitled FORMULAS FOR DETERMINING PRELIMINARY 
PERFORMANCE CHARACTERISTICS OF THE HELICOPTER (Issued 10/1/49) 


Aeronautical Information Report No. 29 entitled AIRPLANE BRAKES—FIELD TEST PROCEDURE 
(Issued 4/15/50) 


ORDER BLANK 
Society of Automotive Engineers, Inc (Please add 3% sales 
29 West 39th Street tax for deliveries 
New York 18, N. Y in New York City) 


Please send me the following 


Check Enclosed Name 
Bill Company Company 


Bill Me Company Address: 
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° 
Spicer ; 
SPECIALISTS RY 


‘J 


Zz 


ARCHIMEDES SAID? P 


leverage and | will move the world” 


Today, the world is moved through the efficiency of Spicer power transmission 


“Gi h 
45 ivé me enoug 
=! 

equipment, performing constructive service in all fields of automobile, 
1) truck, bus, tractor and railway car duty. 


More Spicer Universal Joints are in use on a greater variety of installations 
than any make. And Spicer Universal Joints have behind them a longer 
record of service and experience than any other similar unit. Since 1904, 
Spicer products have been the Standard of the Industry. 





Spi 
TEGO RAS SiS Pe Ne 


SPECIALISTS IN SERVICE 


Half-ton or Multi-ton 


... every truck service need is met by 
Spicer Universal Joint Design 


Speedy, light-delivery jobs...or dead-weight ton- 
nage involving the world’s heaviest loads...every 
extreme and type of truck service requirement is 
met by adequate engineering design in Spicer 
flange- and yoke-type models. 


@ Sliding splines have ground finish on ALL contact surfaces, 
extra hardness, and iron manganese phosphate coating 

@ True bearing alignment with rigid one-piece yoke design 
This rigidity is the essence of accuracy 

@ Precision bearings with improved surface hardness and 
finish 

@ Dynamically balanced to exacting limits 

@ Uniform high quality propeller shaft tubing. Stee! meets 
our special specifications 

@ Wide selection of flange and yoke types and sizes to suit 
each individual requirement 


SPICER MANUFACTURING ° Division of Dona Corporation 
TOLEDO 1, OHIO 


TRANSMISSIONS * UNIVERSAL JOINTS + BROWN-LIPE AND AUBURN CLUTCHES + FORGINGS + PASSENGER 
CAR AXLES + STAMPINGS + SPICER “BROWN -LIPE’ GEAR BOXES + PARISH FRAMES + RAIL CAR DRIVES + 
TORQUE CONVERTERS + POWER TAKE-OFFS + POWER TAKE-OFF JOINTS + RAILWAY GENERATOR DRIVES 
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Carbon 
Pile Regulator 


ASHLAND 


Aircraft Piston 


Air Connector 


THOMPSON PRODUCTS 

has progressed with the automotive 

and aviation industries. Hard-to-make 
precision parts — that must be strong yet 
lightweight, must withstand extreme heat and 


require a minimum of machining and finishing — 


are specialties at Thompson Products, 


Illustrated here are some of the products of 
Thompson's Light Metals Division — high pressure die 


and permanent mold castings that have aided aviation advance. 


Ferrous castings are being replaced by more efficient light 
alloys of aluminum and magnesium. Thompson's creative 
engineers will gladly put their many years of 

experience to work for you by showing where and 

how you, too, can simplify your operations with 


light metal castings and save on costs. 


ROAD CLEVELAND 





IT HELPS TO S-T-R-E-T-C-— THE RUNWAY 


You put a substantial “extension” on every LIGHTWEIGHT —SIMPLE— FOOLPROOF— POSITIVE 
landing strip when you equip a plane with MECHANICAL LINKAGE INSTALLATION 
Westinghouse Decelostat Controller Equipment. 

The pilot applies the selected brake pressure. 
The Decelostat eases and restores this pressure, 
as dictated by the runway condition. Slipping 
is banned. Tire life is increased many fold. 
Skidding on snow and ice is eliminated. And This device is designed for smallest possible 
the maximum retardation permitted by the size, lightest possible weight, complete sim- 
particular surface situation is always automat- plicity and top dependability. There are no 
ically attained. delicate parts, no complicated mechanisms. 


Aircraft Section 
Industrial Products Division — 





ELIMINATES SKIDDING 
UNDER ALL 
RUNWAY CONDITIONS 


PRODUCES MAXIMUM RETARDATION 
PERMITTED BY RUNWAY CONDITION... 
PERFORMANCE PATTERN IS TAILORED 
TO INDIVIDUAL PLANE CLASSIFICATION 


This diagrammatic sketch, shows ata glance the full brake pressure provided 
by the Decelostat’s principle of operation. This full brake pressure is main- 
tained at the wheel at all times. The Decelostat eases this pressure to con- 
form to runway conditions—with full restoration as soon as normal adhesion 
is re-established. 


We'll be glad to tell you more about this important Development. 
K Write for Literature. 


~ Westinghouse Air Brake Company 


WILMERDING, PA. 





HAVE YOUR FASTENING METHODS 


‘~~ 


It’s a long way from prairie schooners to the sleek, com- 
fortable family cars of today. And design changes never stop 
That’s why it pays to have your fastening me thods checked by 
trained specialists . . . constantly 


United-Carr offers you * Complete engineering and design 

service * Complete facilities for volume production of spec ial- 

ized fasteners and allied devices * Wide experience with the top manufacturers of automotive equipment, 
aircraft, electronic equipment, appliances, furniture * The varied technical knowledge of all our divisions 
and subsidiary companies ¢ ombined ... to help you cut costs, speed assembly, improve product performance. 


Call your nearest United-Carr field engineer before your new designs crystallize. It is in this 


all inportant planning stage that you can make the most effective use of out Spec ial services. 


UNITED-CARR 


UNITED-CARR FASTENER CORP., CAMBRIDGE 42, MASS. FASTENERS 
TAILOR-MADE IN VOLUME QUANTITIES 
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Longer wear-life is another extra 
designed into every Fuller Heavy- 
Duty Transmission. 

These gears pictured here, for 
example, were taken from a Fuller 
5-A-920 which logged 750,000 
miles 30 times around the 
world . . . WITHOUT OVERHAUL. 

That's why owner Stan Iskra, of 
Bellevue, Ohio, says: 

“After seeing all of the mileage 
which I have gotten out of this 
transmission, I wouldn't think of 
buying another truck that did not 
have a Fuller Transmission.” 


This particular tractor was in 


service hauling steel from Pitts- 
burgh to Detroitand nearby points, 
part of the time pulling a double- 
dolly train. But its /onger wear-life 
record could have been posted in 
any kind of heavy-duty hauling— 
off-highway or on—because there 
is a Fuller Transmission to match 
every “road and load condition.” 
More than 101 models, in fact. 
Choose a Fuller Transmission or 
Auxiliary for your rig. You'll find, 
like Stan Iskra, that it pays in more 
tonnage hauled at the end of the 
year for far less, particularly in 


maintenance, 


Unretouched photographs above show the 
original gears, just as they came out of Stan 
Iskra’s 5-A-920 Fuller Transmission, after 
millions upon millions of punishing contacts. 


FULLER MANUFACTURING COMPANY (Transmission Division), KALAMAZOO 13F, MICHIGAN aI 


Unit Drop Forge Division, Milwaukee 1, Wis. « WESTERN DISTRICT OFFICE (SALES & SERVICE—BOTH DIVISIONS), 1060 E. 1 Ith Street, Oakland 6, Calif. 
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STEEL BACK, 
BABBITT LINED 


LEDALOYL — 
POWDER METALLURGY 


his is the only time in history that any 


one manufacturer has been equipped to pro- 


duce all types of sleeve bearings. This complete 
service in Johnson Sleeve Bearings means 
uniform high quality and a dependable source 
of supply for you. 


JOHNSON BRONZE COMPANY 
675 South Mill Street © New Castle, Pennsylvania 


BRONZE-ON.-STEEL “ BRONZE BACK 
COPPER ALLOY BABBITT LINED 


SLEEVE 
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© A truck tire mounted on a Firestone RH-5° 
Rim has full width 5-degree solid support 
under both tire beads. Further, these rims 
have full height flanges tailored to fit each 
tire size. Tires seat firmly without rocking, 


wobbling, chafing, or excess body strains. 


Operators know that their tires on RH-5° 
Rims stay in service for all the original tread 
mileage and plenty of retread miles, too. 
They know the tire-saving, money-saving 
advantages of full width 5-degree tapered 
bead seats. 

Start saving your money now by reducing 
tire losses — see your Firestone Rim Distrib- 


utor today. 


Mike shows Joe how easy it is 
DID YOU to mount or demount a tire on 
the RH-5° Rim. If you have not 
received this cartoon-style wall 
GET YOUR chart, ask for it from your 
wheel and rim source or write 


CARTOON CHART? direct to Firestone Steel Prod- 


ucts Co., P.O. Box 2639, Akron 
1, Ohio. 


Better Road Stability * Greater Tire Mileage * Lower Tire Costs 


Copyright, 1952, Firestone Steel Products Co. 
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Enjoy the Voice of Firestone on radio or television every Monday evening over NBC 
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| sop EFFICIENT PERFORMANC! 


NO. 1783 
DELUXE 
CUSHION 
SEAT 


1 


ore 
Milsco means comfort .-~- ™ 


-power. 
more work-P 
man-power eee 


This Deluxe Cushion seat : st 
gineered for all types of on 
for row 
ipment .- - 
ae with built-in oe 
° 
ease and back — ne oa 
inches of too 
— a of foam rubber of 
Genuine black 


ber; two inch : 

lis. 
back and side wa “oad 
leather covering. Safety nag ore 
dies; two easy-to-attach 


Many other models. 


Our 26th Year 


* 

R 
GENUINE LEATHE 
WITH FOAM RUBBER 


Milwaukee 45, Wis. 


OPPORTUNITIES 
FOR QUALIFIED 
TECHNICAL PERSONNEL 
in 
ENGINES 
FUELS 
LUBRICANTS 
AUTOMOTIVE ENGINEERING 
at 


SAN ANTONIO, TEXAS 


Outstanding advancement opportunities in this young, grow 
ing research organization located in South Texas. Salary com 


mensurate with age, experience and training. Write 


Chair- 
man, Engine Research Laboratory. 


' ; : i Machines 
SOUTHWEST RESEARCH INSTITUTE pe S, building. 
SAN ANTONIO, TEXAS sonnel, 


s V; 
Can be 


In- 


8S and 


ibra-M 
Stalled Ounts 


by Supe Quickly 


; J Mainten,- ents an 
™ HARDNESS TESTING! | a 


Bookles Sent FREE 
Brinell—Shore—Scale 


on 
"equest. 


Included in our improved Portable Sclero- 
scope Model D-1. This efficient single scale 
tester registers Brinell-Shore values without 


damage to the work. The old standby for 
thirty-five years 


tleateta < 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & SR, CHENG: 9. @. NAR, Sone 
oh ctnag Agta! mag = = gh ay beg yp 
MANUFACTURING CO., INC. Portland, Seattle, i “Montreal = PLANTS: Glenville, ‘Gann 


San Diego, 
Franklin, Mass Newbur N. Y Detroit, Mich.; 
90-35 Van Wyck Expressway, Jamaica 35, W. Y 


; e ; Westerly, R. L— 
ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 
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For hand tool application: AMP CERTI- 

CRIMP* tools are gauged to +.003' to 

insure precision crimp. Tool and terminal are 

dot and color matched. Jaws will not release 
until proper crimping pressure has been reached. 


ee 


In Canede: ONTARIO, R. M. HUTCHESON, 10 Nordale Crescent, Hardington, P.O. 
Toronto 15, Elgin 5647 


QUEBEC, BRUCE C. WALLACE, 3275 Linton Bovievard, Apt. 9 
Montreal, Belair 8345 
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THE FASTEST MOST ECONOMICAL WAY TO 
APPLY TERMINALS TO WIRE IS TO USE 
AMP AUTOMATIC MACHINES WITH 
AMP PRE-INSULATED* CORROSION 
PROOFED TERMINALS ! 


No capital investment for machinery ! 
You can make as high as 1800 com- 
plete, uniform, INSULATED terminations 
per hour. Connections are noise free, 
vibration proof, give extreme resistance 
to salt spray, and meet all other stan- 
dards and approvals required for the most 
A simple or the most critical applications in 
all kinds of electrical circuits. 





A leading Diesel manufacturer reports: 
We were getting bearing failure in 100 hours 
... Until we standardized on 


FULL-FLOW 


MICRONIC FILTERS 


. SERVICE SO SEVERE that engine bearings for- 
merly failed in a hundred hours or less—the same 
Diesel equipment now operates more than a thou- 
sand hours with no visible bearing wear! 

This enormous increase in bearing life—this 
Diesel manufacturer reports—can be credited en- 
tirely to Purolator Full-Flow Micronic* filtration. 
Needless to say, Purolators standard 
equipment on all this manufacturer’s Diesel vehi- 


are now 


cles and industrial engines! 


Not once . . . not twice... but every 
time Purolators have been tested by the 
world’s largest and most important 
makers of internal combustion engines 

Purolators have won top honors. No 
other filter is capable of delivering the 
high flow rates necessary for filtering 
all the oil at each pass—full-flow filtra- 
tion—with minimum pressure drop 
throughout a lengthy service life. And 
no other filter gives dependable filtra- 


The Purolator* Micronic element traps dirt down to 
submicrons in size, and has many times more dirt 
storage space than old-style filters. 


tion down to submicrons (.0000039 in.)! 
The Micronic element has ten times the 
effective filtering area of old-style filters. 
And —size for size—no other filter pro- 
vides as much dirt storage space as does 
Purolator. 
Want to prove Purolator’s outstand- 
ing superiority to your own satisfaction 
. . On your own equipment . . . in your 
own way? Our Engineering Department 
will gladly co-operate in helping you 


conduct any type of comparative filter 
test you may prefer. Simply write, de- 
scribing your equipment. 

PUROLATOR PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 


*Reg. U.S. Pat. Of. 


PURD LATOR 
MICRONIC OIL FILTER 


a i ry FIELD OF FILTERING” 


ee ee ae 
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BOHN ALUMINUM & BRASS CORPORATION 
GENERAL OFFICES: LAFAYETTE BLDG. * DETROIT 26, MICHIGAN 


BEARINGS + EXTRUSIONS + CASTINGS + FORGINGS * PISTONS 
INGOTS + REFRIGERATION PRODUCTS + AIRCRAFT PARTS 
AUTOMOTIVE REPLACEMENT PARTS 


TELEVISION! 


“American Forum of the Air”. . . Every Sunday Evening on NBC Television 
Consult Your Newspaper for Time and Station 


FREEDOM is 


never safe. 


Simple Socialistic 
turns to the left 
can steal it... 
leaving the door 
wide open to 


Communism. 





If the results of freehand lettering were 
always something to be proud of, there 
would be little or no need of special 
lettering aids. But as draftsmen know, 
freehand lettering is often irregular in 


ee e, and seldom can two men in 


a department letter exactly alike. Even 
as simple a device as a height guide 
helps considerably. Yet it fails in the 
important function of controlling the 
shape and regularity of the letters. 


An obvious way of controlling shape as 
well as size is to use a stencil guide. 
To avoid the broken lines characteristic 
of stencils, guides were first devised 
consisting of cut-out portions of letters 
which could be combined to compose 
complete letters. However, they covered 
the work in progress, obscuring it from 
view, and the appearance of the finished 
lettering still Eepented largely on the 
skill of the operator. 


To afford greater control, a stencil guide 
was developed on which all but a few 
letters were complete in outline. Shift- 
ing the guides with a shuttling motion 
permitted the breaks in the lines to be 
filled in. Like all stencils, these too 
covered up the lettering, and they also 
had to be supported slightly above the 
drawing surface so they could be shifted 
without smearing the work. 


ABBOT Levees 


SAE JOURNAL, JUNE, 





Instead of stencils, the Leroy Lettering 
Set has templates with grooved charac- 
ters which guide the pen virtually by 
“remote control”. In place of a hand- 
held pen, there is a movable scriber. It 
combines a lettering pen, a pin that fits 
in and follows the grooved characters, 
and a sliding pivot, and it holds them 
in triangular relationship. Because a 
straight groove in the template restricts 
the motion of the pivot, the movement 
of the pen is governed entirely by the 
movement of the tracer pin. 


With the Leroy scriber, the lettering is 
done above the template where it is 
always visible and a from smearing, 
instead of through a stencil. Each letter, 
numeral or symbol is formed completely 
with unbroken lines, without moving 
the template. Its size and shape are 
entirely controlled by the template 
grooves, 80 that rapid, uniform letter- 
ing is easy. By a simple adjustment of 
the seriber, either vertical or slant let- 
tering is possible from the same template. 


With a Leroy Lettering Set, you can draw capitals, lower case 
letters and numerals from a single template. You can form perfect 
letters on the first trial, and can develop speed with a few minutes’ 
practice. No guide lines, no “roughing in”, no erasing. You can be 
sure of uniformity throughout the drafting room, in pencil or ink. 


There are Leroy templates and pens for every size and thickness 
of lettering normally required, as well as templates with engineer- 
ing and scientific symbols and with special alphabets. K&E can 
also produce special templates for phrases, symbols or trade marks 
of your own design. 


Ask your K&E Distributor or Branch to tell you about other 
Leroy features, or write to us for complete booklet on Leroy. 
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You will find “Quick Set" the handiest large 
bow combination you've ever used. It has a 
trigger-quick action for coarse settings plus 
micrometer adjustment for precise settings. 
Complete with interchangeable pen and 
pencil inserts for circles up to 12'/2" diameter 
in pencil and 12” diameter in ink 


Cut down on the clean-up with an ABC* 
Dry Clean Pad. Tiny gum eraser particles 
sift through the mesh of the pad. Sprinkle 
them in a light film over the drawing sur- 
face before starting work and you'll have 
no graphite smears. Use it the same way 
for final clean up. Contains no grit or 


abrasive. “Trade Mork 





Can Aluminum 


be PLATED? 


Yes—SEE ALCOA. Alcoa’s finishing labora- 
tories are continually improving and de- 
veloping finishes for aluminum—painted, 
electroplated, anodized plus chemical and 
mechanical treatments. For the latest infor- 
mation, simply write on your company 
letterhead to: 


ALUMINUM COMPANY OF AMERICA 
1980-F Gulf Building Pittsburgh 19, Pa. 


SALADMASTER 
made by Kitchen Quip, Inc. 
finished by Imperial Plating & 
Metal Finishing inc. 


ALUMINUM COMPANY 
OF AMERICA 


i, . , f “4 . . 
She A’ FT Priston Dial Manomelear 
The W&T Precision Dial Manometer answers the problem 
of conveniently measuring pressure with a sensitivity of 1 part 
in 10,000 
This sturdy, compact instrument, which is widely used for 
wind tunnel work, power plant test stands and in gas turbine 
testing, has a large easy-to-read dial. It is custom calibrated in 
any pressure units over various ranges up to & maximum of 
200 inches of mercury 
In addition, the W&T Precision Dia? Manometer possesses 
these outstanding advantages 
Accuracy 1 part in 1000 
Scale length 45” 
Case pressure tight, metal for flush mounting. 
Full protection against over pressure 
Measures gauge pressure, vacuum and differential pres- 
sure 
This instrument with its sensitive response and precision 
fesults is typical of a wide variety of pressure instruments of 
all types — from low pressure indicators to altimeters — 
manufactured by W&T. If you have a problem in pressure 
measurement, write, telling us the details. We'll be glad to help. 


WALLACE & TIERNAN 


PRODUCTS, INC 


Now off the Press — 


1952 SAE 
lron & Steel 


Specifications 


Reprinted from the 1952 SAE Handbook. 


Contains: 


Steel Specifications and 
Standard Compositions; 


Methods of Testing; 
General Data; 


Physical Requirements for Threaded 
Fasteners; 


Ferrous Castings; 
Tool and Die Steels; 
Arc-Welding Electrodes; 


Production Specifications for Ferrous 
Materials 


$1.50 each to SAE Members 
$3.00 each to Non-Members 


Please add 3% city sales tax 
for deliveries in New York City 


Society of Automotive Engineers 
29 West 39th Street 
New York 18, New York 


ORDER BLANK 


Please send me copies of SP-30 (1952 SAE 


Iron & Steel Specifications) 


Name: 


Company: 


Company Address 
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Let MONOWATT help you with your 
ORDNANCE CONNECTOR REQUIREMENTS 


Pictured here are the basic styles 
of ordnance connectors made by 
Monowatt, with several accessories. 
What the camera cannot show is 
the organization back of the prod- 
uct—the sound engineering, expert 
workmanship, and facilities for 
mass-production. 


Monowatt is now supplying ord- 
mance connectors for such com- 
panies as American Locomotive 
(for tanks), Auto-Lite (for vehicle 
generators and voltage regulators), 
as well as Detroit Tank Arsenal 
(for spare parts for tanks). 


If you use ordnance connectors— 
or any of the wiring components 
shown below—you will be inter- 
ested in what Monowatt can do 
for you. 


Connectors made to Government specifications, for ordnance ve- For complete information, 
hicles. Includes a complete line of accessories which provide moisture-proofing, radio 


ail the n 
shielding, prevention of wire breakage, and use under special applications. mail th Couper. 


And you can count on MONOWATT 


for all types of electrical components \ (Monowan 


— made to your specifications 


71 a: ainda = oo 


Monowatt Department D-6, General Electric Company 
95 Hathaway St., Providence 7, R. |. 


([] Please send Catalog D-1— Electrical Connectors and 
Wiring Assemblies for Aircraft, Ordnance and Electronic 
Equipment. 

i ae (_] Please quote on attached specifications. 

Harness Assemblies Wiring Devices Wiring Components 

Mode to your specifications For mass-produced elec- Made to your specifications 

trical equipment and ap- 
plionces 


Title 


Company 


MONOWATT 5 ame 


A DEPARTMENT OF GENERAL ELECTRIC COMPANY, PROVIDENCE 7, R. |. ce scum cam com come scot cme cmt ct cee cee Ser me me 


8 
: 
‘ 
E 
s 
Te _ &§ 
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SAE 


offers the... 


@A “HOW-TO-USE-IT’ BOOK— 
SAE Shot Peening Manual, the work of 
Division XX—Shot Peening, Iron & 
Steel Technical Committee, instructs 
engineers, designers, and shop men in 
shot peening “know how.” 


@A_ FIRST COMPLETE STORY— 
the Manual fully discusses shot, shot 
peening machines, production proce 
dures and process specifications; in 
cludes 29 illustrations and a bibliog 
raphy of 50 selected references. 


@ A BRAND NEW SAE MANUAL— 
the Shot Peening Manual—SP-84, 
newly listed with our publications, is 
priced at $1.50 per copy to SAE mem- 
bers and $3.00 per copy to nonmem- 
bers; quantity prices upon request. 


ORDER BLANK 


Society of Automotive Engineers 
e 


29 West 39th Street Add 3% city sales tax for deliveries in N. Y. C 
New York, New York 


Please send me copies of SP-84 Check) (Cash) (Coupons 


Name 
Company Name 


Company Address 
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From the laboratories of Delco-Remy has 
————— 
come a new and important advance in auto- 
motive generator design—the new Delco- 
cuuvnpeaieapetellinstansesenasteenemanandianll Repsninenanpsannaaiennaaniaanen® 


Remy extruded-frame generator. 
ee 


Chis new generator features a steel frame 
finish-formed by extrusion—a process that per- 
mits further economy . .. improves quality . . . 
produces a smoothly finished frame with even 
closer tolerances than before. This, in turn, 


makes for quieter, better all-vound performance. 


Brush holders are now mounted directly on 
the frame inside the extruded section. The re- 
sult? A sturdier mounting, simplified internal 
wiring, a simpler commutator-end frame as- 
sembly that is easier and less expensive to 


replace should replacement become necessary. 


Lubrication has been greatly improved by de- 
sign changes to prevent the harmful transfer 
of oil from the oil reservoir in the end frame 
to the commutator surface. A supply of plastic 
grease also is included in the commutator-end 


bearing to provide emergency lubrication if 


1 the oil supply runs low. 


| —_ Seance Once again Deleo-Remy has pioneered in the 


a ; 
y YY ss production of new and improved automotive 
| ly ly VELCO-REN y electrical equipment . . . is first to offer an 


EXTRUDED. 
ENERATOR 


important advance in engineering design. 


FRAME 


' 
; 

‘ 

| 


eleo-Remy 


DIVISION, GENERAL MOTORS CORPORATION 
ANDERSON, INDIANA 


AUTOMOTIVE, TRACTOR SC&EGeecrei cat EQUIPMENT 
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+ INDEX TO ADVERTISERS 
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Tue cross-country treks of trucks and trailers 
demand a special kind of dependability from 
the refrigeration equipment that’s responsible 
for keeping perishable cargoes market fresh. 


Key to the maintenance of proper temperatures 
is the carbureter on the engine which keeps the 
system in operation under any load condition. 
And the Marvel-Schebler Carbureter is setting 
outstanding performance records with its thou- 
sands upon thousands of miles of service . . . 
in all types of weather, over super-highways 
and rough roads. 


Proper design and calibration is the secret of 
this success story, contributing to efficient 


operation under low load as well as high load 
conditions . . . another example of the value of 


Marvel-Schebler experience. 


Over the years, Marvel-Schebler has accumu- 
lated a wealth of experience in carbureter appli- 
cations for many different types and sizes of 
industrial engines. This experience pays off for 
Marvel-Schebler customers in long life, 
dependable service, and efficient operation. If 
your engines are used in a variety of applica- 
tions requiring versatile carbureter perform- 
ance, bring us your problems. 


MARVEL-SCHEBLER PRODUCTS DIV. 
Borg-Warner Corp., Decatur, Ill. 


MARVEL-SCHEBLER 


CARBURETERS 
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LABOR 
SAVER 


in more ways 
than one with 


FAFNIRS - 


on the job 


Fafnir Fiangettes on Auger Tube save man-hours 
whenever servicing of auger parts requires 
CIRC a a rhe 


One man can do a lot of harvesting with the 14 foot 
Gleaner-Baldwin self-propelled, 70 H.P. Combine illus- 
trated. It has the capacity to handle practically any 
crop. But more than that, it’s designed to require a mini- 
mum of servicing time. For example, every constant 
rotating shaft (except slow speed reel) is mounted on 
anti-friction bearings . . . and that’s where Fafnir Ball 
Bearings come in. 

At 33 turning points on the raddle type combine and 
31 on the straw walker type, Fafnir Flangettes have 


Fafnir Flangette .. . easier to 
install — costly machining 
eliminated. 


been installed. The Flangette consists of a lightweight, 
compact sturdy housing formed by two pressed steel 
flanges and a standard Fafnir Wide Inner Ring Ball 
Bearing with self-locking collar. Bearings are self- 
aligning and sealed both sides with Fafnir Mechani- 
Seals... to keep grease in . . . contaminants out. Flang- 
ettes are easily bolted anywhere on the machine. Features 
like the Flangette make Gleaner-Baldwin Combines 


, 


more valuable than ever in these “help-scarce”’ times. 


The Fafnir Bearing Company, New Britain, Conn. 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE AS} une IN AMERICA 


BUSINESS PRESS INC 
Lancaster, Pennsvivania 





TIMKEN’ forging steels give you uniform, high 
quality forgings at lower cost because: 


1. You get rigidly controlled chemistry 


In just 40 seconds, the direct-reading spectrometer, shown 
at left, chemically analyzes a molten heat of Timken* forging 
steel. First of its kind in the steel industry, it’s just one of the 
many ways the Timken Company controls quality at every 
step in production. 


2. You get steel tailored to your end use 


Your order is handled individually and conditioning procedure 
is targeted to your particular forging requirements. Your rejects 
are held to a minimum. And you save steel because the good 
dimensional tolerances of Timken bars produce uniform 
weight multiples with a minimum of steel lost in flashings. 


3. You get uniform gram S7Z€ 


From bar to bar and heat to heat, Timken forging steels have 
uniform fine grain size after heat treatment. Result: higher 
ductility, higher impact. And you have fewer rejects. Grain 
size and chip grain size of every shipment of Timken forging 


steel is checked under a microscope. 


4. You get uniform response 
to heat treatment 
Fewer furnace adjustments are needed when you use Timken 
forging steels. Every lot responds uniformly because every 
lot has the same physical and chemical properties. The 


Timken Roller Bearing Company, Canton 6, Ohio. Cable 
address: ““TIMROSCO”. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 





